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1 liot 1 > DINGS 

AMERICAN PHILOSOPHICAL SOCIETY, 

ELD \T PBI1\DHPHI\ M PROMOTING LSEPIL KNOWLFDU 

Voi XXXIIT Tam \hv 1S<H No 144 


Janua y 6 ISO l 

The annual election C>r OITi ers and Councilors w is held 
tins afternoon between tl c li iii& of 2 and > i m J lu result 
wib submitted to the Siuety at the evening mot tin * by the 
ofhetra of the election 


Stated Me ttnj Januiry 6 lWj. 

President Mr Fbat i*y m the Chair 

Prof \V II Appleton, t 1 itely elected member, was pre 
eented md took b a se it 

Correspondence was submitted as follows 
A circular was received from the Nederlandbche Maat 
achappij ter bevordenng van Nyvtrlieid, Harlem, offering a 
prize lor 1891 

Accessions to the Library were reported from the Aubtia 
laaian Association for tbo Advancement of Science, Sydney , 
Institut Egyptian, Cairo Egypt , Anthropological Society, 
Tokyo, Japan, Friesch Genootschap van Gesohied, etc , Leu 
warden , Socidui R do Geographic, Antwerp, Belgium , SocitfUS 
Hongroise de Geographic, Budapest , Siebenburgisohe Verein 
moo am an philob boo xbuii 144 a puihtbd ran 18, 18W 
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fur Nalurwiasen«ohaften Oormanstadi, Transylvania, Physio 
logiscbo Gesellschaft Messrs Ti PVicdl mder und Sohn, Berlin, 
Prussia Verein fur Lrdkunde K Sidis Alterthunn Yerein, 
Dresden Saxony K Leop ildiniach C irolmiache Deutsche 
Akademie dtr Nalurforechcr llalle a S Pruama Deutsche 
Seewarto Hamburg, Geimany, K Sachs Gefcel’^chaft der 
WiBBencliiften Leipzig K B Akadenno der "W lwensohaften, 
Munich Bavaria Society of Arts Royal Astronomical So 
ciety, 1 ditora of Nature Royal Society, Meteorological So 
ciety, Prof Joseph Preatwith Loudon Eng Literary and 
Philosophical Society, New C tMle upon 1 y no, Eng Gcolog 
ical Survey of Cinada Ottawa Bureau of Statistics of T abor, 
Athemuim The family of the late John Pickering Boston, 
Math Harvard College, Mr A McP arland Davis, Cambridge, 
Maas American Antiqianan Society Worcester, Mass , The 
Travelers Insurance Company, Ilartfoid, Conn Editor of the 
Archaolojical I fay mi nr Meriden, Conn Yale University, 
I'd I tors of American J urnalof Science, New Haven, Conn , 
Ameuctu Institute of 1 lectncal P ngincere, Mathematical So 
ciety, Meteorological Observatory, Lditor ol the Popular 
Science Monthly, Prof J A Allen, New \ ork, N Y , Free 
PubliO Libi ary, Jersev City N J Geological Survey of New 
Jersey, 1 reuton , American C hcmioal Society, Easton Pa , 
Editors of the Medical Neus College of Pharmacy, University 
of Pennsylvania Messrs Julius P Sachse, Henry Phillips, Jr , 
Philadelphia Lditor of the American Chemical Journal, Bal 
timore, Md , U S Geological Survey, Uydrographio Office, 
Commissioner of Labor, Bureau of Statistics, Washington, D C , 
State Board of Health Nashville, Teun Academy of Sutnoe, 
St Louis, Mo Geological Publishing Company, Minneapolis, 
Minn , Kansas Academy of Scienoe, Topeka, Kans, Academy 
of Suenoe Tacoma, Wash , Agricultural Experiment Stations, 
Pennsylvania State College, Knoxville, Tenn , Madison, Wis, 
Laramie, Wyo, Sociedad Cientifica “ Antonio Alrate,” 
Obeervalono Aatronomico Nacional de Tacubaya, Mexico, 
Mex , Sociltd Soientiflque du Chili, Santiago 
Photographs for the Society’s Album were received of 
Maasra. R Meade Bsche and Thomas M Oleemann 
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The following deaths were announced 

George de Benneville Keim Pluladolj lna, December 18 
1893, tet «4 

Dr Charles M Cresson Philadelphia December 27 1893, 
■et bb 

Dr Dioiys Stucr Vienna October 9 18)3 

The President having been authorize 1 to appoint suitable 
persons to prepare the usual obituary n itioes subsequently ap 
pointed Dr Daniel (r Dnntou fir Mr keim 

The officers of the election held this afternoon pursuant to 
the laws of the Society reporttd the following members had 
been elected as Officers and Council of the Sieiety for the en 
suing year 

Prist lent 
Frederick. Fraley 

Vice Presidents 

F Otis Kendall W S W Ruschenberger, J P Lesley 

Secretaries 

George F Barker Daniel G Brmton Henry Phillips Jr , 
George H Horn 

Curator 8 

Patterson DuBois, J Cheston Moms, R Meade Bacbe 

Treasurer 
J Sergeant Price 

Councilors for Three Yean 

William P Tatham, George B Morehouse, Samuel Wagner, 
William 0 Outsell 
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Councilor for Two Years, in place of Thomas H. Dudley , 
deceased. 

ITenrj Hartshorno. 


Mr Henry Phillip*, Jr , was renominated for Librarian, and 
the nominations weie doted. 

Dr. Daniel 0. Biinton read a paper on “ Nagualism." 

Mr. Lyman read a paper on “The Ago of the Newark 
Brownstone.” 

Dr. Cope presented a communication on the fishes of Rio 
Grande do Sul. 

Pending nominations Nos 1268, 1260, 1270, 1271, 1272, 
1278, 1271 were read. 

The report of the Finance Committee was presented and 
the appropriations for the year were passed. 

The Michaux Committee presented the following report and 
resolution, which were adopted : 

The Michaux Committee of the American Philosophical Society re- 
spectfully repoiis, that at a meeting hold on December 14, 1808, a letter 
was received fiom Dr. J T Rotli lock enclosing list of the lime and sub- 
ject* propoied for the Fifteenth Course of Lecture* for 1894, given under 
the ausplcee of the American Philosophical Society 

Monday Kvmraos. 

Jan 29. Pennsylvania Forests and Forest Tree* (Illustrated). 

“ 20. Protection of Pennsylvania Foietts. 

Feb. 5. Waste of Pennsylvania Forests (Illustrated). 

“ 13. Powlbllltles of Forest Restoration. 

'* 19. Legal Relations of our Forests. 

" 28. Trees In Cities sod Towns (Illustrated). 

March 5, Waste Lands of the Commonwealth (Illustrated). 

The Lectures will be delivered In the Pennsylvania University Building, 
which has been kindly tendered to him for the purpose. He estimates 
the cost of the lectures at 8240. 

The Committee approved of Dr. Rothrock's proposition, and asks for th* 
passage by the Society of the following naolntlon : 

"JtootMrf, That the sum of two hundred and forty dollars he appropri- 
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aled out of the Incomp of thaiMichaiix Tund for Dio expenses of tlio Fif 
leentli Course of llio Mlrhaux Forest ly Lectures by Prof J T Rolbroi k 
By order of tlio Committee 

I Shnot vnt Prtcp Seaetary 

The Ltbranta reported that Dr Elliott Couos had returned 
personally all the Lewis and Cluko manuscripts borrowed by 
him , that the same were con cot in number and condition 
that I)r Coues had arranged them in a most excellent and 
carefUl manner, so as to f militate all future reference , in fact, 
that they wore in much better condition than when loaned by 
tne Society 

The Treasurer was authorized to receive from the city of 
Philadelphia the sum of $^000 duo January 1, 184 1, and to 
sign proper quittances therefor 

And the Society was adjourned by the President. 


Age of the Neitarl Brovnutone 
By Ben) Smith Lyman 

( Read before the American PhiXoiophical Society, January 6 1894 ) 

Thera teem* to lie reasonable ground for doubt whethei the rock l>cd» 
of the Newark, N J brown building (tone quarries belong even to (be 
Mesosoir as they hare generally been thought to In spite of the un 
(hvorable character of the sandstone for preserving fossils, it hu yielded 
a number of epecimeni, and the Identification of at least two specie* has 
been attempted In the Ntu Jereey State Geological Report for 1819, p 99 
the late deeply lamented Slate Geologist Prof Cook speaks of certain 
fossils at tbe closely adjacent Belleville quarries, evidently In the same 
sandy beds, os follows cuing tbe unexcelled authority of Lesquerenx 
"At tbe BellovlUe quarries linn seam* of coal and Impressions of the 
sterna and branches of plants are not uncommon A fragment of the 
stem of a plant with surface markings like lha Lepidodendron was (band, 
and Is now tbe property of Mr David Hitchcock, of Orange. It la a very 
plainly marked, flattened stem eight Inches long four and onedwlf 
Inches wide, and one and one half inches thick Photographs of this 



were taken and sent to Prof. L Lesquerdux, of Columbus, Ohio. lie 
return* tbo following answer 

“ 'The photographs are sufficient, If not for specific determination, at 
least for positive reference of the specimens to Lepldodendmn Even I 
should sny that the specimens lepresent L vrUheimuiitum Preal s* dis- 
tinctly as a specific icprescntallon cun ho made upon a decorticated trunk 
of Lepldodendion L uelthetmiunum Is a leading species of the old red 
sandstone found hero, as In Kmope, fioin tho subcarbonlferous meusurcs 
down to llio Devonian, while until now wo do not have any remains of 
Lepldodendron of any kind from the uppci coal measures (Pcrmo car- 
boniferous), or from higher up than the Pittsburg coal 

" " L utellheuHVuittm 1* refolded only once from the true coal measures , 
this by Elchwald, fioin the Carboniferous sandstone of Russia But 
European authors, among others tloeppoit, doubt the Identity of the Hub 
slan species with L wltkeimitinum, which Is moreover i-xtronioly vailable, 
and has been described already undei about thirty different names ’ 

“ Another fiagmont [Prof Cook adds] has since been obtained from 
the same quarries by Dr Skinner, of Rollevlllo, and Is now In our posses- 
sion. It la seven Inches long, five and one-half Inches wide, and one and 
one-halt Inches thick, and Is as plainly marked as the first Other and 
smaller specimens somewhat like the abovo have also been found In tho 
quarries In Newark If these fossils aio sufficient to determine tho geo- 
logical age of theso beds, they put ll In the upper Carboniferous, at least, 
which Is lower than has heretofore been clalmod for Ik A larger and 
more complete collection of such fossils must be made If possible 

•‘Vegetable Impressions are found In largo numbers at the quarries of 
Mr. Smith Clark, Of Mlllord, but most of them are fragmentary and in- 
distinct Those which can be seen plainly enough for Identification resem 
ble the Equlselum and some conHorous plants. They arc evidently much 
newer than the losslls at Newark and Belleville ** 

It Is not to be wondered at that the vsry sagacious Prof Cook should 
have perceived this great dlflerenoe In age on even so cursory an exam- 
ination ; for the Newark brownstone Is at least some nine thousand fart 
lower geologically than the Milford beds, a part of the Perkasle shales of 
Pennsylvania. Few species Indicating the geological age have been 
reported from the Milford beds, but from the horizon of the Gwynedd 
and Phmulxvllle dark shalea, far below those of Mlllord, and quite above 
the Newark beds, appear to have come most of the fossil* In Pennsyl- 
vania, Virginia, North Carolina, and elsewhere, that have been thought 
to Indicate the Rhaitlo age of ell the older Meaoiolc rocks of those States 
So fixed has bcoome the Impression of the Mesoaolo age of all the beds 
that have hitherto commonly been grouped together under the name of the 
American New Red, and many other names, that It may even possibly 
have caused some bias In the minds of paleontologists In their determina- 
tion of more or less doubtful fossils ; though Lesqueretut seems not to have 
been fettered by such a prejudloe to the extent o( blindness to otherwise 
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clear Indication* Prof Wllllnm M Fontaine may have been guided by 
equally clear indications, but bis expressed argument does not seem per- 
fectly sound when be says of a “New Kod ” fossil described and figured 
by Kmtnonaasa Lepldodond mo, nnd without pointing out what else It 
la “These Impressions are, of course, not thoso of Lepldodendrnn, as 
this plant does not exist In the Mesozoic ” That would decidedly seem 
to be begging tbc question as to the age of tbc fossil Newberry appears 
also to lisve been possjlily Influenced by llie mine assumption. 

In has, In fact, been generally, but perhaps too superficially, assumed 
from the predominance mainly of a led color, and tbc abaunce of notable 
unconformities In ilia beds of the so called New Ueil, and the lack of 
numerous convenient fossil indications, that the beds all belonged to one 
formation of no wide paleonloluglc.il range, and consequently of no very 
great thickness Now that our Pennsylvania Investigations prove be- 
yond a doubt that the total thickness Is it t least Mime twenty seven thou- 
sand feet, the presumption Is rather that the beds should be of very diverse, 
geological age , and even It should not seem surprising If the lower ones. 
Including the Newaik brownitU.no, should prove to lie of Paleozoic age 

Lesquereux's very positive, uuhcsItnLlng recognition of the Lcpkloden- 
dron would of Itself raako It highly probable that the brownstone was at 
least as old as llie Carboniferous , and somewhat confirmatory wholly In- 
dependent fossil evidence has been found in Pennsylvania Several years 
ago Mr. S K. Paschal), nr Doylcstown, pointed out to Prof llenry Car- 
▼ill Lewis certain calsmllo fossils that hud been found by Mr Jobn 8 
Ash half a dozen miles easterly from Doylestown, Just north of the old 
Paleozoic Island, so to speak, and wlihln the limits of the supposed Meso- 
zoic, and now known to be a couple of thousand Teet geologically below 
the brownstone beds Lewis I bought the catamite might bo of Permian 
age With much search Mr. Ash succeeded la fludlug a specimen that 
contained two Joints with the whole Internode, tome twelve or fifteen 
Inches long, and some eight Inches or more brosd, tad it was sent to Les- 
quereux for Identlflcallon Ollier allairs through the short remainder of 
bis busy life prevented Lcsqueruax from communicating any result or his 
elimination, and the specimen lias not yet been recovered. l)ul Mr 
Paachall has a leu perfect fragment len inches long, Indicating a calamlie 
of at least tlx Inches In breadth, with a single Joint at two Inches front 
one end lie says there are other belter specimens at the Academy of 
Natural Sciences. 

The only two recorded fossils, both plants, that have been supposed to 
bo Identified beyond donbt, from tbo Newark quarries, are tbe DMoiU y 
longlfoliut and Clalhroplcrm platgpAylla, mentioned by Newberry In bis 
Monograph xlv, of tbe U 8 Geological Buney, on “Tbe Fossil Fishes 
and Foastl Plants of tbe Trlaulc Rooks,” etc , 1898, pp W and 94. Fon- 
taine spooks of the Dloooiiet longifoliut umong tbe North Carolina (bulls, 
U. 8. Geological Burocy, Monograph vl, 1888, p. Ill, Judging merely by a 
description and figure of Emmons', as probably nearly allied to ZowttUo 
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proztmue fiom the Rajmalinl gioiip of India (Jurassic) end in describing 
the Olalhr plena pi ityj hyll i from the Vlrglnli coal mensuns (probably 
correspinding m bj,«, to the Gwjntdd nnd Phmmxv llle shales and de 
cidedlv Inter than tho Newark beds) points out (p 10) several tliller 
ernes between it and the Euro|Hun Juiassic plant with which on the 
whcle he thinks it should 1 e assoc iated Newt irry (M nograph xlv p 
01) BAys that fragments f the Chthropttue ; lotyphylla have I ten cb 
taluid llnugli inly rarely fiom the beds of Ni walk but the one he 
flguies is from Milford N J that is some nlue thousand feet above the 
Newark beds 

Newberry mentions (p SO; also an imperfect Newark fusil that In 
reviewing the literatnie of Hit liiasbic Hois fan expression tint seems 
toshiwhis Inclination to assume t pnon that the Ntwaik beds were 
necessarily Mts >7 >ic) ho found t> rise mble tho Equtetum mertant but 
he candidly adds Unt 1 the fructified ion of these Ejuisctoid plants 
shall be found which will peimit a better comparison with those of older 
aud later firmatious It is a useless expenditure or lime to discuss tho 
question whether thev aro species i f CalamiUt which have survived from 
tho l irhanlfcruus age are true / quuela oi ate species of an extinct 
gcDus of that 1 imilv 

Newberry further spenkg or a f ssll iree trunk found frequently In tbo 
sandstone quarries if Newaik rcacinblin n Lrpulodendron adding In re 
gnrd to ihe idea of Ms being one Thiels a manifest error Lepid >tlrndi on 
did not pnsa fiom the C irhomferous to ttie Mts< 7jic sge Evidently he 
took It in advance for gianlcd dial tho beds ol Now Bile could not be oldci 
than Mean* lie It is not unlikely these very f»»silg are of the species so 
readily identified by r eaqaoroux with the J epidodendr n Newberry 
thinks they are probably a ruhetya, aud Foulalne men l it ns Ihilueya 
t ndicn a plant of the llsjmahal s,roup as occurring in North Carolina 

Apparently no other fossils have been recorded as coming fiom 
Newark and It la seen that only two of them have been Identified with 
any approach to certainty Moreover neither of the two would seem to 
be so closely like the nearest European and Indian forma aa altogether to 
preclude the possibility of their being of very different age from them 
especially considering their geogripbical remoteness 

Rogers in lua Final Report on the Geology of Penntylvani t 1858 Vol 
11 p 507 suggests tbu possibility of finding Permian foasil* among the 
highest rocks ol Greene county in the south western corner of the State , 
and Stevenson in his Rtport of the Second Geologic il Surety of FCnntyl 
eaata 1878 shows (p 85) that the highest known rocks there are ted 
•bales Whether ( arbomferona or Peimian, It Is by no means Inoonoeiv 
able that they may prove to be contemporaneous with the Newark beds 

The Canadian geologists have found that much of the formerly so 
oallsd Trias of Prince Edward Island New Biunswlck and Nova bootla 
b really Permian Permo carboniferous or even Carbonlflrons (see the 
Canada Geological Survey Rcporti Ells 198 >-81 1883 Fletcher, 1888. 
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1800-01). Their desci Iptlon of the rock-lxiila shows a good deal or reacm- 
blanoe to (hose o f Newark Fletcher, In hts la*-t report, gives several 
detailed sections of Permian rocka up to five thousand and eight thousand 
feel In thickness It seems hardly probable that no tracos of so vast a 
formation should be found In the eastern United States near either llie 
Mesozoic or Paleozoic rooks with which It is so intimately associated In 
Nova Scotia and Prince Kdward Island 
It would seem, then, that the Mesozoic age ot the beds of Newark Is 
not bo Ihnrouglily certain hut that It tnlgliL bo worth while for pdcontnlo- 
glate to reexamine with renowed care the Indications of the fossils that 
really boar on the point For undoubtedly the very scanty and Imperfect 
testimony of the lossils alreidy known , tho apparent bias, on tho one 
band, In favor of comparing them only with Mesozoic forms that are ex 
tremely remote at best , on the oilier hand, the less biased partial Identi- 
fication of some Newaik fossils with Paleozoic ones under conditions at 
least equally favorable as regards skill ami material , tho great thickness 
of measures la-low the comptmllvely well Identified Rhoitlc or Tilaaalo 
horizon of the Gwynedd and Phmnlxvlllc shales, the asms probably as 
the Richmond and North Carolina coal bearing bods , and the possibility, 
to say the least, that some of the rod beds conformably at the top of the 
Carboniferous rocks of southwestern Pennsylvanlaand of West Virginia, 
as well as some or llie Pormlun or Carboniferous beds of eastern Canada, 
may be of Identical age with the Nowark beds , all these circumstances 
make It seem not altogether Improbable that the Newark brownstone Is 
older than the Mesozoic. 


Further on the Age of the Newark Broumttone. 

By Benjamin Smith Lyman. 

(Read before the American PhUoeopfucal Society, January 19, 1894 ) 

An additional reason for doubling the Mesozoic age of the Nowark 
brownstone mey bo found In the remarks of Newberry on his foesll plant 
Denirophym* triauicut, found at Portland, Conn., la sandstone of pos- 
sibly the same age os the Newark brownstone. He quotes (Monograph 
xlv, p. 89) Lesqnerenx's description of Dendrophyeut Detori, found In the 
Pennsylvania No. XI, or Uuibrsl shales ; and adds : " I have onpled this 
description nearly entire because It Is almost literally applicable to a plant 
represented on PI. xxl of this memoir and obtained from the sandstones 
or Portland, Conn When we consider the vast Interval of time between 
the deposition of the U mitral shale of Pennsylvania and that of ths 
Rbntlc sandstone of Connecticut, one the base of ths Carboniferous syi- 
rsoo. tin. philos. soa xxxm. 144. a. fhixtxd n>. 18, 1894. 
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tem and Hie other the aummit of the Tilaa it cannot Tail to be regal ded 
na interesting and aurpnsiog that Lhe resemblance abonld be 10 complete 
But for the a prwrt improbability that a speiies of seaweed should be an 
long lived I nhould hardly feel Justified In giving even a new spcrlfle 
name to the Tuassic spec imi ns Pmslb y n compiruon of more material 
would show lifforcuces not now peroept l li but lhe pt culler mode of 
growth nn 1 the details < f structure seem to be essentially the same In 
the Portl ind s end'd incs as in the Umbral shales the frond* of Dcndro 
pbycus arc enrolled in m isaes that suggest caliliago heads ot Urge s so and 
rather 1 oae texture while tho mode of sublivmion and lhe ch ir icier of 
the final rimihcati nn if the fronds are so like tint with the similarity of 
the enclosing rock the specimens from the two 1 realities and horizons 
are almost undislingulblial le 

It seems clenr that the PoiUand Den Irophgrut if viewed without prej 
udlre would like the Belleville and Newark I eptdoUtndron strongly 
Indicate the Pahoroic ago of Hie brnwnstone 

Tt is not yet certain however win ther iIil Portl md sandslone and tho 
Newark brownst inn are of the s i ne ago for Hip P irtlan l beds are near 
the eoHlarn edga of the so celled Mesi /nc rocks of Connecticut that have 
generally easterly dips so Hint lhe hedshuve sometimes been takon to lie 
near the n p of tho column while the Newark beds are no doubt towards 
lhe bottom of tho so called Mesoz ilcof Vcw Jersey Bllll the geological 
structure in <. onncclicut lias not been so thoroughly worked out na to 
make tlml position of the Portland beds perfcrlly sure Prrcival ■ map 
would settn rather to In licate that they are on lhe eastern side of a hosm 
and Dana (4m Jon Set 1H91 Vol x In p 4 4fl) saya the sands! me at 
Portland is nearly hon/onl»! and ocrosionally lhe dip Is westerly It 
seems then not imp ivsible that some of the lower more ancient beds 
have hire tome to ilia surface It is not yel known either how great 
may be the tolal thickness of lhe Connecticut Mesoroie so called nor to 
what ports of the Now Jersey and Pennsylvan s rocks it may col respond 
But the lithologic H character os well os the decidedly Paleozoic 1 *ok of 
the only determined fossil of lhe Portland beds go somewhat strongly to 
show an Identity in age with lhe Newark brownst ne 

At any rate the paleontological argument for the Mesorolo age of all 
parts of the so called New Red is plainly not so perfeot as it has often 
been supposed to be 
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Naguaham. A Study in Native American Folk-lore and 
dilatory 

By Daniel 0. Biinton, if D. 

(Read before the American Bliiloaophknl Society , Jan'y 5, iSOJ.) 

Contents 

1 The words Nagual, Nagtialiem, NugualUt 9 The Eat I lest Refer- 
ence to Nagualisin. a. The Nauall t of Ilia Aztecs , their Classes and 
Pretended Powers 4 The Haired Intoxicants , the Dryatl. the Ololtu/t 
gut, the Ttopalli, the Fax If a, lie 5 Clairvoyance and Telepathy dar- 
ing Intoxication 0 The Naualli of Modern Mexico 7 The Tonal 
and the Tun.nlpouh.qae , the (lenelhllao System of the Naltuas 8 The 
Aztec Sodality of " Master Magicians." 0 The Personal Guardian 
Spirit 

10 Folk-lore of the Mlxe Indians. It Astrological Divination or 
the Zapotecs. 12 Similar Arts or tho MKtecs 12 Naguallmn In Chi- 
apas, as Described liy Bishop Nunez do la Vega 14. Naguallsm 
Among the Quiches, Cakcluquola anil PnkonchlB of Guatemala IS. 
The Metamorphoses of Gukuiustz 10 Modern Witchcraft In Yucatan 
and Central America , the Zaliorls and Padrlnos 

17. Fundauiental Principles of Nnguallsui, Hatred of the Whites and of 
Christianity. 18 Its Organization and Extent , Its Priesthood 10. Its 
Influence In the Native Revolts against the Spanish Power 90. Ex- 
alted Position of Woman In Naguallsm. 31 This a Burvlval from An- 
cient Times. 29. A Native Joan of Arc 28 Modern Queons of 
Naguallam 

24. The Cave temples and the Cave-gods , Oztoteotl. Tepeyollotl, 
Votan, eto. 25 The Barred Numbers, 8 and 7. 20. Fire Worship of 
the Naguallsts 27 Fire Rights Connected with the Pulque 96 Fire 
Ceremonies of the Modern Mayas. 2U Secret Significance of Flro 
Worship. 80. The Chalchlultei, or Sacred Green Stones 81 The 
Bacred Tree and the Tree of Life 83. The Cross and lla Symbolic 
Meaning. 88. The Lascivious Riles of Hie Nsguallsts. 84 Their Re- 
lation to the Symbola of the Serpent aud the Phallus. 

60. Conftuion of Christian and Native Religious Ideas , Prayers of 
Nagoal Priests. Their Symbolic Language 80. Tbe Inquisition and 
Naguallam. 87 Etymology of the Word NagvaX. 88. Tbe Root Na In 
the Maya, Zapotec and Nabutil Languages. 88 The Doctrine of Ani- 
mal Transformation in the Old World. 40. The Doctrine of Personal 
Spirits In the Old World. 41. Scientific Explanations of Nagual Magic, 
4S. Conclusion. 



1. The words a na/iial vajuahim, n nnquahvt hive betn 
current m T uglisb prose for more than seventy tears they ire 
found dining thit time in n vanety of hooks published in Lug 
laud and the l mted States * yet uc not to be distovcicd in 
any dictionniy of the Fnglish language noi has Na /u i/ism a 
place in any of tbe mitiK rous eneyclopidias 01 Convert ition 
Lexicons ” in English ificnch Cumin or Spanish 

This is not owing to its lack of lmpoitance since foi two 
bundled yenis past is I shall show it bus been itcognired as a 
cult no less powerful tknn m>btinons which united many and 
diverse tubes of Mexico and Ccntril Amencainto organized 
opposition agninst the government and the religion winch bad 
bicn introduced from 1 mope whose meinheis bad acqnued 
and were bound togethu by stinnge faculties and an ocoult 
learning which placed them on a pnr with the lamed thauinatur 
gists and theodidocts of the Old Wotld and which preseivcd 
even into onr own da>s the thoughts and forms of n long sup 
pressed util il 

In several picvious publications I have referred briefly to this 
secret sodality and its aims f and now (relieve it woith while to 
collect my st itteied notes and piesent all that I have found of 
value about the ongin aims and significance of tins Eleusmian 
Mysteiy of America I shall tiaoe its geographical exten 
Sion and endenvor to discover what its secret influence ically 
was and is 

2. Tlio eailiest description I And of its particular rites is that 
which the histonan Ilencra gives, as they prevailed in 1540 m 
the piovince of Ccrquin, in the mountainous parts of Honduras 
It is os follows 

'The Devil wns accustomed to deceive these native* by appearing to 
them in the form of a Hon tiger coyote llrard, snake bird or other anl 
mal To these appeamnres they apply the name IfagvaUi which Is a* 
much as to say guardians or c impenlons and when such an animal 
die* so does the Indian to whom It was assigned The way such an alb 
ance was formed wa* thus The Indian repaired lo some very retired spot 

* These woffle oconr a n imber of tiroes In the EnttlUh translation pel llshed at Ion 
don In 1 02 or Ur Pa il Poll* Cabrera a Teatn CnUco Amt (mo The form ungual In 

•teadoraaAaaf or natal or naKalhu been generally adopted and ehonld be imfoired 

t Por Instance In The Names of the Oods In the Klehe Myth* pp 21 22 in Pro- 
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and there appealed to tlic slrcnmi, rocki and tree* around him, and weep 
Jng, Implored for himself the favors they had conferred on his ancestors 
He then sacrificed a dog or a fowl, and drew blood from his longue, or 
his ears, or other parts of Ills body, and turned to sleep Either In his 
dreams or half awake, lie would see someone of those animals or birds 
above mentioned, who would say to him, ‘ On such a day go hunting and 
the first animal or bird you seo will be my form, and I shall remain your 
companion and Nagunl for all time* Thus their filendshlp hccanio so 
close that when one died so did the other , and without such a Ifagval the 
natives believe no one can become rich or powerful.’’* 

This province of Oerquin appears to have been peopled by a 
tribe which belonged to the great Mnyan stock, akin to those 
which occupied moat of the arcs of what is now Yucatan, Tabasco, 
Chiapas and Guatemala f I shall say something later about the 
legendary enchantress whom tbcir traditions recalled aB the 
teacher of their ancestors and the founder of their nation. 
What l would now call attention to is the fact that in none of 
the dialects of the specifically Mexican or Aztccau stock of lan- 
guages do we find the word nagual in the sense in which it Is 
employed in the aliove extract, and this is strong evidence that 
the origin of NaguaUsm is not to be sought in that stock. 

3. We do And, however, in the Nabuatl language, which is 
the proper name of the Azleoan, n number of derivatives from 
the same root, no, among them this very word, Nahvatl, all of 
them containing the idea “ to know,” or “ knowledge.” The 
early missionaries to New Spain often speak of the noualli 
(plural, nanahualtm), masters of mystic knowledge, dealers in 
the black art, wizards or sorcerers. They were not always evil- 
minded persons, though they seem to have been generally 
feared. The earliest source of information about them is 
Father Sahagun, who, in his invaluable History, has the follow- 
ing paragraph : 

“The nauolli, or magician, Is be who fMgtateni men and lucks the 
blood of children during the night He It well skilled In the practice of 
this trade, he knows all the sru of sorcery (nauaUoll) and employs them 
with cunning and ability ; but for the benefit of men only, not for their 

• BUerta it let Indict OceHettoUt, Doe. It, Lib. vlll, cap. 4. 

t Han sis lillj U Is tbe territory of the Chortl dialect, spoken to this day In tbe 
vteldlty of the famous indent oily of Cops a, Honduras. Oerquin lies In the mountains 
Marly doa east of this celebrated sda. On tbeCbortt, s*« Stoll, fur BJmoffrapMtdtr He- 
r*ta «m dsMta, pp. 106 -#. 
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Injury Those who here recourse to such arts for evil Intent* Injure the 
bodies of their victims, cause them to lose their reason and smother them. 
These are wicked men aod necromancers "• 

It is evident on examining the later works of the Roman 
clergy in Mexico that the Church did not look with any such 
lenient eye on the possibly harmless, or even beneficial, exercise 
of these magical devices We find n further explanation of 
what they were, preserved in a work of instruction to confessors, 
published by Father Juan Bautista, at Mexico, in the year 1600. 

'• There aro magicians who call thoinselvos teemhllaigi/t,\ and also by 
the term nanahualim, who conjure the clouds when there Is danger of 
hail, so lhat the crops may not be Injtitcd They cm also make a stick 
look like n serpent, a mat like a cenll|>ede, apiece of stone like a scorpion, 
and ilnular deception* Others of these nanahualtin will transform them- 
selves to all appearances (*egun laaparencla), Into a tiger, a dog or a weasel 
Others again will taka the (orin of an owl, a cock, ot a weasel , and when 
one 1* pieparing to seize them, they will appear now as a cock, now aa an 
owl, and again as a weasel These call themselves Tuinahualtm." \ 

There is an evident attempt in this somewhat confuBed state- 
ment to distinguish between an actual transformation, and one 
which only appenrs such to tho observer. 

In another work of similar character, published at Mexico a 
few years later, the " Road to Heaven,” of Father Nioolas de 
Leon, we find a series of questions which a confessor should 
put to any of his Hock suspected of these necromantic 
practices. They reveal to ns quite clearly what these oecnlt 
practitioners were believed to do. The passage reads as follows, 
the questions being put in the mouth of the priest : 

"Art thou a soothsayer T Doit than foretell event* by reading signs, 
or by Interpreting dreams, or by water, making circles and figure* on Its 
surface T Dost thou sweep and ornament with flower garlands tbs places 
where Idols are preferred t Doat thou know certain words with which to 
conjure for success In hunting, or to bring rein T 

" Dost thou auck the blood of others, or dost thou wander about at 
night, calling upon the Demon to help UieeY Hast thou drank peyoU, or 
hast thou given It to others to drink, In order to find out secrets, or to dis- 
cover wbora stolen or lost snides were t Dost thou know how to speak 
to vipers In such words that they obey thee T " % 

• Bernardino ds Sahtgnn, BUtorta it la Sttta jkpaSa, Ub. x, cap. S. 
t Derived from UduHt bu a, to oonjnr* again* ball, lUtir from It rto*. hall. Alonso de 
MoUaa, Voraftafcr Jo Uateuto, tub voee. 
jBautbU Adttrimelat pva let Otmft* m, M. US (Mexico, 1«W>. 

| Nloolet de Leou, Cbwfcw <M CMo, *>L 111 ( Mexico, 18U). 
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4 . Tliia interesting passage lets in considerable light on the 
claims and practices or the nagnalists. Not the least important 
item is that of their use of tho intoxicant, pei/otl, n decoction of 
which it appears played a prominent part in their ceremonies. 
This is the native Nalniatl name of n certain plant, having a 
white, tuberous root, which is the part employed. It is men- 
tioned as “ pellotc ” or “ peyote ” in the Far ma copea Mr.ctcana 
ns a popular remedy, but its botanical name Is not added. Ac- 
cording to Paso 3 - Troncoso, it is one of the Compositre, a 
species of tho genus Cacaha.* It is rcfeired to in several pas- 
sages b;' Father Sahagun, who says that it grows m southern 
Mexico, and that the Aztecs derived their knowledge of it from 
the older “ Chiclnmrcs." It wns used ns nn intoxicant. 

“Those who eat or drink of this pryotl sea visions, which are some- 
times frightful and sometimes ludicrous The Intoxication It canseB lasts 
several days The Chlchlmccs believed that It gavo them courage In time 
of danger and diminished the pangs of hunger and thirst "f 

Its use was continued until n late date, and very probably has 
not yet died out. Its composition and method of preparation 
are given in a list of leverages prohibited by tho Spanish author- 
ities in tho year 1784, as follows : 

“Peyote ■ Made from a species of vlnagrilla, about the size of a Millard 
ball, which grows In dry and sterile soli The natives chew It, and throw 
It Into a wooden morlar, where It Is left to ferment, some leaves of tobacco 
being addod to give It pungency They consumo It In this form, some- 
times with slices ol peyote Itaelf, Id their most solemn festivities, although 
It dulls the intellect and Induces gloomy and hurtrul visions (sombras 
muy funes'ai).”t 

The peyotl was not tho only herb ptized as a means of casting 
the soul into the condition of hypostatic union with divinity. 
We have abundant' evidence that long after the conquest the 
aeeds of the plant called in Nahuatl the ololiuhqui wore In high 


* Fan J Tronooso, In Anal a <U Mateo NaaomU de Mata, Tom, 111, p. 180 
t Sabagon, HMoria de Nuevo. FjpaHa, Lib i, cap 29, sod Lib xi, cap, 7. Heniandes has 
tbs following on tbs mysterious properties of this plut H Bind brunt de heo radios 
nHrabUs (id modoBdss ill mlgattmlm* inter cos rsl babenda), desorsntc* Ulaia quodll- 
bet pnasglra pasdlocnque, vslut an sequent! die h rates slot Impetom In eos Ihotarl? 
Anne tllos ftdlda manesnt lemporm? Quit supellectllem, sut shod quid pi am fbno sob- 


rtproertt? E> sd buns mod am sits, qalbos Chlcblmeca bnjusmodl medloamtns aogno- 
•oeadls." rruelioni Hemandus, Hiaorta Pantanm Nom Wvamm, Tom, 111. p. 71 
(Ed , Madrid, 1790) 

t Diaiouane t h lw r wl. Appsndlos, Tom. I, p. MO (MMrioo, 18M). 
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esteem for this purpose. In the Confessionary of Father Bar- 
tholorari de Alva the priest is supposed to Inquire and learn as 
follows : 

“ Qitftlion Iliil thou loved Gcd above all thing* T Hast Ibou loved 
any created thing, adoring It, looking upon It as God, and worshiping It? 

" An titer I have loved God with all my heart , but sometimes I bavo 
believed In dreams, and ulso I have believed In the sacred herbs, the 
peyotl, and the ololiuhqui , and In other such Ihlngs (onicneltocac in temietli, 
in zivJUtintU, in peyotl, in ololiuhqui, yhuan in ocuquit lama nth) ' * 

The seeds of the ololiuhqui nppenr to hnve been employed 
externally. They were the ettlcient element in tho mysterious 
unguent known ns “ the divine remedy ’’ (feopof/t), about whioli 
we find some Information in tho works of Father Augustin de 
Vetancurt, who lived in Mexico In tho middle of the seventeenth 
century. He writes - 

"The pagan priests made use nr an ointment composed of Insects, such 
as spiders, scorpions, centipedes and the like, which the neophytes In tho 
temples prepared. They burned these Inserts In a basin, collected the 
ashes, and rubbed It up with green tobacco leaves, living worms and In- 
sects, and the powdered seeds of a plant called ololiuhqui, which has the 
power of Inducing visions, and the effect of which la to destroy the reason- 
ing powers. Under the influence of this ointment, they conversed with 
the Devil, and be with them, pracllclng bis deceptions npon them. They 
also believed that It protected them, so they had no fear of going Into the 
woods at night 

"This was also employed by them as a remedy In various diseases, and 
the aoothlng Influence of the tobacco and the oloUuhqUi was attributed 
by them to divine agency. There are aome In our own day who make 
use of this ointment for sorcery, shutting themselves up, and losing their 
reason under Its Influence , especially some old men and old women, who 
are prepared to fall an easy prey to the Devll.’’t 

The botaniBt Hernandez observes that Another name for this 
plant was coamtiuUl, “ serpent plant,” and adds that its seeds 
contain a narcotic poison, and that It Is allied to the genus Sola- 
tium, of which the deadly night-shade Is a familiar speoies. He 
•peaks of Its use in the saored rites In these words : 

“Indorum •aorlfloL cum vlderl volebant versa rl cum tuperls, ac re- 
spousa acelpere ab els, ea veseehantur plan la, ut dealparant, mllleque 
pfaaalasmata et demonum observation] effigies clreumspeciarent"} 

* Ceefudonarie Mayor y Motor as lag sa JflnfaOM, tol a, veno (MsaJeo, 1*34). 
f Vetanenit, Train, Matcone, Trai. Ut, e*p t. 
t H smandaa, UUeria Ptaxhtrtm Seem Diymim, Tom. IH, p IX 
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Of tho two plants mentioned, the ololuthqui anil the peyotl , 
the former was considered the more potent in spiritual virtues 
<• They hold it in as much veneration as if it were God,” says 
a theologian of the seventeenth century-* One who partook 
of these herbs was called payni (from tho verb pay, to take 
medicine); and more especially llachirqut, a Seer, referring to 
the mystic “ second sight,” hence a dn iner or prophet (from the 
verb tlarhia, to sec). 

Tobacco also held a prominent, though less important, place 
in these rites. It was employed m two forms, the one the dried 
leaf, pit id l, which for sacred uses must lie biokcn and rubbed 
np either seven or nine times; nnd the green leaf mixed with 
lime, hence called tone i tleaell (from tenertli, lime). 

Allied in effect to these is an intoxicant in use in southern 
Mexico and Yucatan, prepared from the bark of a tree called by 
the Mayas banl-che. The whites speak of tho drink as pitanUa. 
It is quite popular among the natives, and they still attribute to 
it a snored character, calling it ytu ha, the first water, tho primal 
fluid. They say that it was the first liquid created by God, and 
when He returned to His heavenly homo He left this beverage 
and its production In charge of tho gods of the rains, the four 
Pah-Ahtuns f 

A. Intoxication of some kind was an essential part of many 
of these secret rites. It was regarded as a method of throwing 
the individual out of himself ami Into relation with the supernal 
powers. What the old historian, Father Joseph de Acosta, tells 
ua about the olairvoynnts and tolcpaths of the aborigines might 
well stand for a description of their modern representatives : 

"Boms of those sorcerers take any shape they choose, and fly through 
the air with wonderful rapidity and lor lung distance*. They will tell 
what la taking plaoe la reuihte localities lung before tho news could pos- 
sibly arrive. The Spaniards have known them lo report mutinies, bat- 
tles, revolts and deaths, occuniug two bundled or three hundred leagues 
distant, on the very day they took place, or the day after 
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“To practice this art tbc sorcorers, usually old women, shut themselves 
In a bouse, and Intoxicate themselves to the degree of losing ihclr reason. 
The next day they are ready to reply to <incsllons "* 

Plants possessing similar powere to excite vivid visions and 
distort the imagination, and, therefore, employed In the magical 
rites, were the thunmeezque, in Mlchoacan, and the chaouaco, In 
lower California, f 

6 In spite of all effort, the various classes of wonder-workers 
continued to thrive in Mexico. We find in a book or sermons 
published by the Jesuit Father, Ignacio de Paredes, in the 
Xahuatl language, in 1757, that he strenuously warns his hearers 
against invoking, consulting, or calling upon “the devilish 
spell- binders, the nagualists, and those who conjure with 
smoke.’*^ 

They have not yet lost their power ; wo have evidence enough 
that many children of a larger growth in that land still listen with 
respect to the recitals of the mysterious faculties attributed to 
the nanahualtin. An observant German traveler, Carlos von 
Gagcrn, informs us that they are widely believed to be able to 
cause sicknesses and other ills, whioh must tie counteracted by 
appropriate exorcisms, among which the reading aloud certain 
passages of the Bible is deemed to be one of the most potent g 

The learned historian, Orozco y Berra, speaks of the powers 
attributed at the present day to the nahual in Mexico among the 
lower classes, in these words 

" Tho nahual Is generally an eld Indian with rod eyes, who knows 
how to turn hlnuell Into a dog, woolly, black and ugly. The female wllob 
can convert heraelf Into a ball of Ore ; the hat the power of flight, sod at 
nlglit will enter the windows and suck tho blood ot little children. These 
sorcerers will make little Images of rags or of clay, then slick Into ihem 
the thorn of the nutguey and place them in some secret place ; you can 

• Aooata, De la lHMorui Moral dr India*, Ub v, cap, 36. 

t Of tbs Mnlmcetqat lleruandei » rites . 11 Alunt radloli oortlot anins on da ponders 
tun, atqoa dsvoralo, mails ante ooulos observare pbaniasmata, multi pi loen Imagines so 
mouktrtsoai rerum flguras, deteglqna furam, st qoldplam ret Aunlllarli inbnptnm sit.” 
HI*. Plant. Hov Ilitpan , Tim. Ill, p, 272. The ehaataeo sod Its affects are d ascribed by 
Pettier Venegas ui bis Ut*ar» of Oall/ornia, etc. 

J “ In Hletlan Tetlacblhnlque , In Nanahualtin, In Tlabnlpnchtln.” Parades, P rornffn- 
a rio Manual Muuann, p 12S (Mexloo, 1767). The UakndpatM*, ” those who work with 
smoke,” wen probably dlrlnsn who foretold tbs future from the forms taken by amoke 
In rising in the air. This class of augurs were slab found In Peru, where they w*rs sallad 
Utraptreo* (Balboa, HU. da JVros, p. SB-SO) 

| Von Gegam, OaraUerUU dsr MlaniK k tr B**tt**nag Maritas, a US. 



be lure tbit the pertou against whom the conjuration l» practiced will 
feel pain In the part where tho thorn Is Insorted There still exist among 
them the medicine men, who treat the sick by means of strange contor- 
tions, rail upon the spirits, pronounce magical Incantations, blow upon 
the part where the pain Is, and draw forth (mm tho patient thorns, worms, 
or pieces of stone They know how to praparo drinks which will bring 
on sickness, and if the patients are cured hy others the convalescents are 
particular to throw something of their own away, as a lock of hair, or a 
part of their clothing Those who possess the evil eye can, by merely 
looking at children, deprive them ofbuanty aud health, and even cauao 
their death.’ * 

7. As I have said, nowhere tn (he records of purely Mexican, 
that is, Aztocan, Nagualism do we And tho word nagual employed 
in the sense given in tho passage quoted from Herrera, that is 
as a personal guardian spirit or tutelary genins These tribes 
had, indeed, a belief in some such protecting power, and held that 
it was connected with tho day on which each jierson is born. They 
called it th e ton all i of a person, a word translated to mean that 
which is peculiar to him, which makes his individuality, bis self. 
The radical from winch it is derived is tona, to warm, or to bo 
warm, from which nre also derived tonatxuh , the sun. Ttmalli , 
which in composition loses its last sj liable, is likewise the word 
for heat, summer, soul, spirit and day, and also for the share or 
portion which belongs to one. Thus, to-tonal is spirit or soul in 
general; no-tonal, my spirit; no-tonal tn t pan no-tlaaat, “the 
sign nnder which I was born," t. the astrological day-sign. 
From this came the verb tonnlpoa, to count or estimate the signs, 
that is, to east the horoaoope of a person ; and tonalpouhque, the* 
diviners whose business it was to practice this art.f 

These tonalpouhque are referred to at length by Father Saha- 
gnn.J He dlstingnlsbeB them from the naualh, though it is dear 
that they corresponded in functions to the nagualistlo priests of 
the sonthern tribes. From the number and name of the day of 

* BUaria Antigua dt itatoo, Tom. 11, p. 2ft. Francltoo Pimentel, In bit thonjbtfhl work, 
Menoria tnbrtbu Out mat gw ten origtnx do la sUmuhm Actual da la Baa huUgam rf« 
Jftrtffl (Mexico, 1S8I), renognleae how almoet lmpowdUe Ik Is So extirpate their filth la 
UU* niftultnn. " Contemn lm agneroey tnpenUclonat d« Is anilgtladad, tltsdo com 
4a b para allot, lot nahaalet," eto,, p. S00, ud comp, p H8. 

tOn (beat tsrmt oontnlt the aitandve DteUnanotr* da ts lamgat HakueU, by Btel 
toaoo, gubUtbtd at PSrlt, im. Itlt not ImpcaeiM# that taw to ltwira compand mat, 
(nahafflas tha moooty liable radical no, which till the betli of nagaaL 

t aabtfun, BUaria <b Sana JbjnSo, Ub. tv, pamift, and lib. x, eapt a 
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birth they forecast the destiny of the child, and stated the power 
or spiritual Influence which should govern its oareor 

The tonal was by no means an indefeasible possession. It was 
a sort of independent mascotte. So long as it remained with a 
person he enjoyed health and prosperity; but it could depart, 
go astray, become lost; nnd then sickness and misfortune 
arrived. This is signified in tho Nnhuatl language by the verbs 
tonalcauallia , to check, Htop or suspend the tonal , hence, to 
shook or frighten one; and tonnlitlnroa , to hurt or injure the 
tonal, lienee, to east a spell on one, to bewitch him. 

This explains the real purpose of the conjuring and incanta- 
tions which were earned on by the native doctor when visiting 
tho sick. It was to recall tho tonal, to force or persuade it to 
return ; nnd, therefore, the ceremony bore the name “ the resti- 
tution of the tonal," nnd was more than any other deeply im- 
bued with the superstitions of Nugunllsm. The chief oftk-iant 
was called the tetonulliani, “ ho who concerns himself with tho 
tonal.” On a later page I shall give the formula recited on such 
an occasion. 

8. There is sorao vague mention in tho .Aztec records of a 
semi-priestly order, who bore the name nauulteteuctin, which 
may be translated “ master magicians.” They were also known 
as teotlamcc, “ sacred companions in arms.” As was the ease 
with most classes of the teleurhn, or nobles, entrance to the 
order was by a sovere and prolonged ceremony of Initiation, 
the object of which was not merely to teat the endurance of 
pain and the powers of self-denial, but especially to throw the 
mind Into that subjective state in which It is brought into con- 
tact with the divine, in which it c&u "see visions and dream 
dreams.” Tho order claimed as Its patron and founder Quetxal- 
ooatl, the “ feathered serpent,” who, it will be seen on another 
page, was also the patron of the later naguallsts.* 

The word naualli also occurs among the ancient Nahuas In 
composition as a part of proper names ; always with the signifi- 
cation of "magician,” as in that of Nanalonaubtla, a chief of 
the Ohalooa, meaning “ wlxard-stlok," referring probably to the 

• BMCh.de Ulsrthc. Jttmx 4mirint»,, Strtoll, pp. 2&-3XL HU tandttfan 

MaatMmrtia by "Bdsnran do (tab" mo* be raleoted. u then U etoloteU no so- 



rod or wand employed l>y the magi m conjuration * So also 
Naualar , the “ wizard watei," an nrtlflolal lake not far from the 
olty of Mexico, surrounded by mined temples, described by M. 

Charnay-t 

O. The belief in n peisonnl guardian spirit was one of the 
fhnd&meotal doctrines of Xagualum ; but this belief by no 
means connotes the full impoit of tho term (as Mr. H. IT. Ban- 
croft has erroneously stated) The calendar system of Mexico 
and Oentml Amenca, which I linve shown to bo snlistantially 
the same throughout many diverse linguistic stocks, | had as one 
of its main objects, astiological di\ i nation By consulting it the 
appropriate naguul was discovered and assigned, and this was cer- 
tainly a prominent fuatutc in the nnlue cult and hns never been 
abandoned. 

In Mexico to day, in addition to his special personal guardian, 
the native will often choose another for a limited time or for a 
particular purpose, and this is quite consistent with the form of 
Christianity ho has Ixjcn taught For instance, aB we are in- 
formed by an observant tiaveier, at New Year or at coin- 
planting the head of a family will go to the parish oburoh and 
among the various saints thcie displayed wilt select one as his 
guardian for the year, lie will addiess to him his prayeis for 
rain and sunshine, for an abundant bai vest, health and pros- 
perity, and will not neglect to back these supplications by lib- 
eral gifts. If times aro good and hai vests ample the Santo is 
rewarded with still more gifts, and his aid is sought for another 
term ; but if luck has been bad the Indian repairs to the church 
at the end of the year, bestows on his holy patron a sound curs- 
ing, calls him all the bad names he can think of, and has nothing 
more to do with him.§ 

10. -A. Mexican writer, Andres Igleslas, who enjoyed more 
than common opportunities to study these practices as they 
exist In the present geneiation, desonbes them as he saw thorn 
In the village of Soteapan, a remote hamlet in the State of Vera 
Crus, the population of which speak the Mlxe language. Thia 

• Amokt d * C m kOBm, p »1. The tm*l»lor rorim li " pale ImjJo 
t Ltt Atlanta VWa <U Sotucau UoeuU, pp 1M-MS, fiftmd on p. 1M. On la rtgnlfl. 
oum oopwEu.7 , JMnda Amtrtnmm, pp 74-SI. 

1 7S» ihHirn OStoulor qf KnirM America and Mexico (PkJlaWlphl*, IMS). 

| Mosul Mtthlenpfomt, Mexico, W. 1, ■ 246. 
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1b not related to the Nahuatl tonguo, bat the terras of their 
magical rites are drawn from Nahuatl words, showing their 
origin. Every person at birth has assigned to him both a good 
and a bad genius, the former aiming at his welfare, the latter at 
his injury. The good genius is known by the Nahnntl term 
tonale, and it Is represented in the first bird or animal of any 
kind which is seen in or near the house immediately after the 
birth of the infant. 

The most powerful person in the village is the high priest of 
the native cult. One who died about 1850 was oalled “ the 
Thunderbolt," and whenever he walked abroad he was preceded 
by a group of chosen disciples, called by tlio Nahuatl name 
tlatoqueg, speakers or attorneys.* His suoceBBor, known as <l the 
Greater Thunder," did not maintain this state, but nevertheless 
claimed to be able to control the seasons and to send or to miti- 
gate destructive storms — claims which, sad to say, brought him 
to the stocks, but did not interfere with the regular payment of 
tribute to him by the villagers. He was also a medicine man 
and master of ceremonies in certain “ scandalous orgies, where 
immodesty shows herself without a veil.” 

11 . Turning to the neighboring province of Oaxaca and its 
inhabitants, we are instructed on the astrological nse of the cal- 
endar of the Zapoteos by Father Junn de Cordova, whose Arte 
of their language was published at Mexico in 1578. From wbat 
he says Its principal, if not its only purpose, was astrological. 
Each day had its number and was called after Borne animal, ns 
eagle, snake, deer, rabbit, etc. Every child, male or female, re- 
ceived the name of the day, and also its number, as a surname ; 
Its personal name being taken from a fixed series, which differed 
In the masculine and feminine gender, and which seems to have 
been derived from the names of the fingers. 

From this It appears that among tbe Zapoteos the personal spirit 
or naguat was fixed by tbe date of the birth, and not by some 

• The word fa derived mm Oaioa, to ipwk fin mother, and lie tuna] tranxUtlon wm 
" chief, ” aa tha head mao apoke for, aid Is the same of the tana or Mb*. 

t The lntemtlnjt account by Ifteilae> li printed in the Appendix to tbe DMaurrto 
Vutverml dt OeoffratMn y BlMoria (Mexico, I8M). Other writer, troiiry to the tenacity 
with which the Him olios to their ancient beltefo. #eftot Karo eaye they eooUaue in 
be “ notorious Idolater*,' 1 and tbeir actual religion to be "uabenidjonblaaf their old 
■uportUUau with ChrUtlau doctrine* ” (In Oroeooy Berra, mfn dr fol loifitei U 
Jforico, p. ITS). 



later ceremony, although the latter Ims been asserted by some 
writers ; who, however, seem to have applied without certain 
knowledge the rites of the Naliuas and other Burronndlng tribes 
to the Zapotcos * 

Next in importance to the assigning of names, according to 
Father Cordova, was the employment of the cnlcndnr in decid- 
ing the propriety of marriages. As the recognized object of 
marriage was to have sons, the couple appealed to the profes- 
sional augur to decide tins question before the marriage was 
fixed. He selected as inanv beans ns was the sum of the num- 
bers of the two proponents’ numes, and, counting them by twos, 
if one remained over, it meant a son ; then counting by threes 
any remainder also meant sons ; by fours the remainder meant 
either sons or daughters ; and by flvo and six the same ; and 
if there was no remainder by nny of these five divisors the 
marriage wonld result'in no soua and was prohibited. 

It is obvious that this method of fortune-telling was most 
auspicious for the lovers; for I doubt if there iB nny combina- 
tion of two numbers below fourteen which is divisible by two, 
three, four, flvo and six without remainder in any one Instance f 

The Zapotecs were one oT those nations who voluntarily sub- 
mitted themselves to the Spaniards, not out of love for the 
Huropeans, but through hatred of the Aztecs, who had con- 
quered them in the preceding century. Their king, Coyopy, 
and his subjects accepted Christianity, and were generally bap 
tlxed ; bat It was the merest formality, and years afterwards 
Ooyopy was detected secretly conducting the heathen rllnal of 
his ancestors with all due pomp. lie was arrested, sent to the 
olty of Mexico, deprived or his power and wealth, and soon 
died; It is charitably supposed, from natural causes. There is 
no question but that he loft successors to the offioe of pontlfex 
maximns, and that they continued the native religions cere- 
monies. 

18. The sparse notices we have of the astrology of the Mix- 
tecs, neighbors and some think relatives of the Zapotecs, reveal 

* lwCanoe, J. B. CairWdo, La tdi BtuHot BMorlai i4 SMculo (Xaa^w*o (Ousts, 
ISM), p. It, aw* the wu t ouemoa* perfbmed bj the native pcieet, In vhlch the 

Infest wee bled (torn a vein behind the eer, aalgnod a namr, that of a eeitatn day, end 
aawdian anfel or tow. Thew word* an para MtyaU, and Guriedo, aha dqee SOI 
■tvs hi* authority, probably bad acme which referred then rltei to the Zapoteoa. 

t Jnaa da Cordova, Arte a Lugua iapotm, pp. 18, 203, 20J, ZU, 218. 
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closely similar rites. The name of their king, who opposed 
Montezuma the First some sixty years before the arrival of 
Cortez, proves that they made use of the same or a similar cal- 
endar In bestowing personal appellations. It is given as 2Ves 
Mxcos, Three Monkeys. 

Unfortunately, so far as I know, there has not been published, 
and perhaps there docs not exist, an authentic oopy of the Mtx- 
teo calendar. It was nevertheless reduced to writing in the 
native tongue after the conquest, and a copy of It was seen by 
the historian Burgos in the Mixteo town of Yanhuillan.* Each 
day was named from a tree, a plant or an animal, and from them 
the individual received his nameB, as Four Lions, Five Roses, 
etc. (examples given by Herrera). This latter writer addB that 
the name was assigned by the priests when the child was seven 
years old (as among the Tzeutals), part of the rite being to con- 
duct it to the temple and liore its ears. lie refers also to their 
auguries relating to mnrringe.t These appear to have been dif- 
ferent from among the Znpotecs. It was necessary that the 
youth Bhould have a name bearing a higher number than that of 
the maiden, and also “ that they should be related probably 
this applied only to certain formal marriages of the rulers which 
were obliged to be within the same gens. 

13. I have referred in some detail to the rites and supersti- 
tions connected with the Calendar because they are all essential 
parts of Naguallsra, carried on (hr Into Christian times by the 
priests of this secret cult, as was fully recognized by the Catho- 
lic clergy. Wherever this calendar was in use, the Freemasonry 
of Nagualism extended, and its ritual had constant reference to 
it. Our fullest information about it does not come from oen- 
tral Mexico, but further south, in the region ooonpied by the 
various branches of the Maj an stock, by the ancestors of some 
one of which, perhaps, this singular calendar, and the symbolism 
connected with it, were Invented. 

One of the most lm|>ortnnt older authorities on this subject 
is Francisco Nufiei de la Vega, a learned Dominican, who was 
appointed Bishop of Chiapas and Soconosoo In 16H7,and who 
published at Rome, in 1702, a stately folio entitled “ ContUlu- 

• Quoted to GurMo, uM .upti, p. 17 

t AM. * to twUat Oa, Dm. M, LUx Hi, sap. U. 



ctonea Ihcpceaanas del Obispado tie Clnappa,” comprising discus- 
sions of the articles of religion and a series of paBtoral letters 
The subject of Naguallsm is referred to in many passages, and 
the ninth Pastoral Letter is devoted to it As this book is one 
of extreme rnnty, I shall inaku rather lengthy extracts from it, 
taking the liberty of condensing the scholastic prolixity of the 
author, aud omitting his professional admonitions to the wicked. 

He begins bis references to it m soveral passages of his Intro- 
duction or Preambulo, in which ho makes some interesting state- 
ments as to the use to which the natives put their newly-acquired 
knowledge of writing, while at the same time they had evidently 
not forgotten the ancient method of recording ideas invented by 
their ancestors. 

The Bishop writes : 

"Tins Indians of New Spain retain all the errors of their llmo of heath- 
enism preserved In certain writings in their own languages, explaining 
by abbreviated characters and by figures painted In a secret cypher* the 
places, provinces and names or their early rulers, the animals, stars and 
elements which they worshiped, the ceremonies and sacrifices which 
they observed, and the years, months and days by which they predicted 
the fortunes of children at birth, and aaalgn them that which iliey call 
the Nnguala These writings arc known os Repertories or Calendars, 
and they are also used to discover articles lost or stolen, and to effect 
curea of diseases Some Lava a wheel palmed In lliem, like that of Pyth- 
agoras. described by the Veneniblu Bode , others portray a lake sur- 
rounded by the Naguals In the form of various animals. Some of the 
Naguallst Masters claim as their patron and ruler Oucltnlrhan, and they 
possessed a certain formula of prayer to him, written In the Popoluca 
tongue (which waa called Baha In their time of heathenism), and which 
has been translated Into Mexican. f 

"Those who are selrcied to become the matters of these arts are taught 
from early childhood how to draw and paint these characters, and are 
obliged to learn by heart the formulas, snd the names ot the ancient 
Naguallsta, and whatever else is Included In these written documents, 
many of which we have held In our ltands, and have beard them ex- 
plained by such masters whom we had Imprisoned for their gnllt, and 
who had afterwards beoome converted and acknowledged their sins."! 

• Sol uodsrstand ths phrase, " fl(tiiss ptatadai eon shims enlfmatleas,” 

t was a Urn applied to various Isnavcas. 1 suspect the ooe here referred 

la waa tbettlx*. B*s an article by me, entitled Chontslas snd Pofniooas i a Study la 
Kwhas XUilMasspbr," In the Comfit BnuU of LheHfbtb Sew too of tbs Ooosfea of 
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The Bishop made up hla mind that extreme measures should 
be taken to eradicate these survivals of the ancient paganism In 
his diocese, and he therefore promulgated tho following order in 
the year 1(192: 

"And because In the provinces of our diocese those Indians who are 
Naguallsls adoro their nagualt, and look upon them aa gods, and by their 
aid believe that they can foretell the future, discover hidden treasures, 
and ftalflll their dishonest desires • we, therefore, prescribe and command 
that In every town an ecrleslssllcal pilson shill be constructed at tho ex- 
pense of the church, and that It be provided wiih fetters and slocks (con 
grlllos y cepoa), and we confer authority on every priest and curate of a 
parish to Imprison In these gaols whoever Is guilty of disrespect toward 
our Holy Faith, and we enjoin them to tient with especial severity those 
who teach the doctrines o( Naguallsm (y con rigor mayor & los dogina- 
tlxantes Naguallstus)." * 

In apite of these injunctions it is evident that he failed to 
destroy tho needs of what he CHteemod this dangerous heresy In 
the parishes of his dloceso ; for Ills ninth Pastoral Letter, in 
which he exposes nt length tho character of NagualiBm, is 
dated from tho metropolitan city of Ciudad Ileal, on May 24, 
1098. As much of it 18 germane to my themo, I translate as 
follows ■ 

"There are certain bad Christians of both sexes who do not hesitate to 
follow tho school of the Drvll, and in occupy lliemaelvra with evil arts, 
divinations, sorceries, conjuring, enchantments, foi tune-telling, and 
other means to forecast the future. 

"These are those who In all the provinces of New Spain are known by 
the name of JfaguaHtti. They pretend that the birth of men la regulated 
by the course and movements of stars and planets, and by observing the 
time of day and the months In which a child 1s born, they prognosticate 
Its condition and the events, prosperous or otherwise, of Its life ; and the 
worst is that these perverse msn have written down their signs and rotes, 
and thus deceive the erring sod Ignorant. 

"These Negus] Isis practice their arls by means of Repertories and 
superstitious Calendars, where are represented under their proper name* 
all the RaguaU of atsis, elements, birds, fishes, brute beasts and dumb 
animal* ; with a vain note of days and months, so that they can announce 
which aorrespouds to the day of birth of the lnbnt. This ]* preceded by 
tome diabolical ceremonies, alter which they designate the field or otlftr 
spot, where, after seven yean tltall have elapsed, the Neguel will appear 
to ratify the bargain. As the time approaches, they instruct the child to 

• Cbadi W . Piocims, TUuln rU, pp. <7, 0. 
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deny Qod end Hla Blessed Mother, and warn him to have no fear, end 
not to make the sign of the cross He Is told to embrace Ills Nagual ten* 
derly, which, by some diabolical art, presents itself In sn affectionate 
manner even though It be a ferocious beast, like a lion or a tlgor Thus, 
with Infernal cunning they persuade him that this Nagual Is an angel of 
God, who will look after him and protect him In hlu alter life. 

"To such diabolical masters the Intelligent Indians apply, to team from 
these superstitions Calendars, dictated by the Devil, their own fortunes, 
and the Naguals which will he assigned to their children, even before 
they are baptized In most of the Calendars, the seventh sign Is the fig- 
ure of a man and a snake, which thoy call Cuchulchan. The master! 
have explained it as a snake with feathers whit It moves In the water. 
This sign corresponds with Mcxzifliuaut, which meanB Cloudy Serpent, 
or, of the clouds * The people also consult them In order to work Injury 
on their enemies, taking the llvi* of many through such devilish aitlflces, 
and committing unspeakable atrocities 

*' Worse even lliau these are those who wander about as physicians or 
healers; who are none such, but magicians, enchanters and sorcerers, 
who, while pretending to cure, kill whom they will. They apply their 
medicines by blowing on the patient, and by the use or InremBl words , 
learned by heart by those who cannot rend or write, and received In 
writing from their masters by those acquainted with letters. Tho Master 
never Imparts this Instruction to a slnglu disciple, but always to three at 
a time, so that In the practice of the art It may ho dllffcnlt to decide wblqh 
one exerts the magical power They blow on fcatlieis, or nicks, or 
plants, and place them In Ibe paths where they msy be stepped on by 
those they wish to Injure, thus causing chills, fevers, ugly pustules and 
other diseases , or they Introduce Into tho body by such arts toads, frogs, 
snakes, centipedes, etc , causing great torment* A.nd by these same 
breathings and magic words they can bum down houses, destroy the 
growing crops and Induce sickness No one of the three disciples Is per- 
mitted to practice any of these arts without previously Informing the 
other two, and also the Master, by whom tho three have been tangbt. 

"We have learned by the confession of oertaln guilty parties how the 
Master begins to Instruct his disciple First lie tells him to abjure God. 
the saints and the Virgin, not to invoke their names, and to have no Hear 
of them. He then conducts him to the wood, glen, cave or field where 
the paot with the Devil is concluded, which they call ‘the agreement* 
or ‘ tha word given ’ (la Tzental guit) In some provinces the disciple 
is laid oa an ant-hill, and the Master standing above hint calls forth a 
snake, colored with black, white and red, which Is known as ‘the ant- 
mother * (In Tzental tmftqvu). f Thlt oomea accompanied by the ants 

* Rather with tha QnnUalcnatl of the Sabuas, and tbe Oueumats or tbs tyilebea, 
hath of which hum mean Feathered Serpent" MLxouhusU, the cloud Serpent, In 
ifeafoan mjiholosr, refkrred to the Thunder-storm. 

1 1* hie Tmutal Vocabulary, Father Laradoea not (Ire this exact (bra, hot In tha 
net x bba dm dutw of the CUrablquel Father Xlmenea bu <juOt*o t to agree together. to 
aaterlnto an arrangement; the prefix raw la the Tssntal void for “ mother ’’ 
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and oilier small snikcs of the ginie kind winch enter at the Joints of the 
Angers beginning with the li ft hand and coming out at tlio Joints ol the 
right hand and tlgo by the ears and the nose a bile the gre.t snake 
enters the holy with a leap and emerges at ns pntiiiir vent Alter 
ward* the disciple roietn a dragon vomiting Are slmh swallows him en 
(Ire and cpcls lun\ poslenorly Then the Master decline he may be nd 
mltted and asks him to select tins hubs with which be will conjure the 
disc I pi o names them the Mast* r gntlu rs them and delivirs them to him 
and then leuclus him the sacrul words 

These words and ceremonies are substantially the sime in all the 
provincas 1 lie lifaler enters Iho lit uso of the Invalil aBka about (lie 
sickness lays bis hand on the suffering |inrt and then leivis primtsing 
to return on the div fillowing At the noil visit he bilngs with bun 
some herbs w bit b hetbews or nitsbes with a little water anil applies to 
tin part Tbon lie icpeats the I’itti Votter the iie Lbe Credo and the 
Aihr and bliwsiipnn the sc it of disease iDerwards pronouncing the 
magltal words taught linn by Ills inualtr lie continues blowing In tills 
minner inhaling and cxli ding tcptating under Ins breath these migieal 
expressions which are powerlul to kill or to cute as lie chooses tliiniigh 
Hie coin pact he has niaclo with tlic Devil 1 inally so as to deceive the 
bystanders lie ends with s tying in a loud voice Uod the Father God 
the Son aiul Go l the Holy dhost Amen 

This pliysienn or healer Is cillel in the towns of soma of the 
provinces poxta zantqt an I t ho medicine qiponl and everything relit- 
ing to healing among the Indians to which they apply tbeso terms means 
also ti piaclicc sorcery and all words denied from pox allude to the 
Nagual for this in sonic pmvim is is called pirlon and in others patzlan 
and in man} Uthuttn which is something very much reared by tbi In- 
dians We Invo ascertained by the confessions of many who have been 
reconciled tint the Duvd at times appears to them in the shape of a ball 
or globe of Arc in the air with a tail like a comet * 

Acroi ling to the most ancient traditions of these Indians this idol 
polio* wus one of the most important and venerated they h id In the old 

•bather (ara In his Vombitir T- i I il WS (In my poss es sion 1 gives for imslir sl 
(medico) ffkpuil tn m it cine (medicinal cosai pat zp rtae /V l It ir ibysloan 
(medico' gkpoxta i me (tho f irtu nu ik pirsou Is also c rrett) Tbo 1 rends] pox (j ro- 
nounetd p rtl Is anotl cr firm of! he Qul tu ( ikchlcpwl pfli a word which Father 
Xlmenea In his \ teal Jar o tit I / it Ms (tn my posKsal n) gives lu the romponnd 
pmunai with the meaning enchanter wl/arl Bothltu.ee I take It are dcrlvLd from 
the Maya pat which means to U w the diW elc off of something (eoplar el polvo de 
laic par oCiwcvaa Pier dr la Impua Vryndil (minlorii Motul MS The dictionary 
Billed by Mo Krer does not give Hit* meaning) The act of blowing waa the essential 
feature In the trcitmeut of these me Heine men 11 symboliz'd the .ra infer and enr 
elae of aj Irtt tal power \\ hen Votan 1 nllt bis underground abrtne be did It d toplot by 

blowing (Nuflei le U Vega fbaffrlal loortme p tel The natives did nut regard the 

aomei a tal) as behind It but In If nt >t It bl w n from Its month The Bahngtl word in 

the text IxfA (ion to the Mptl form of xdutU. a the reverential of tlkuMl which means a 

leaf a season a year or a oouwt Appareutly It refers to the Nabnad divinity XluMO- 

ctUll described by Bahsguu Hidorla de Jfaeea lepuHa Lib I cap It as god of Ore etc 
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time* arid Ibe Taenia]* revered n an much Hint they pn served it mnum 
erablo yean painted on a tablet in tin ibove figure h ven after I In y a ere 
oonverted to the lailli they hung it bclilu 1 a lieam In the church of tin 
town of Oxchiu accompanied by an lmige of tlielr god ITiculali m lmv 
ing a ferooioue black face with the mcinh rs ol a in in * along with five 
owls and vultures lly dmna intcipoailion »c discovered Ilium on our 
■econd vlalt there in 10M7 in 1 hu 1 no little difficulty in getting them 
down wo reciting the creed ind the Indiana const mil} spitting as they 
eiu tiled our orders l hese olip els were publicly burned In the plazi 

In oilier parts they rtierencc tlu bimhofilu earlu r N igu ilists pre 
serving them in caves inhere tin y adorn Ihiin with Aowcis nnl limn 
eopal before llieni We have discoieiti mine of these and burned them 
hopiug to root out and put a at p to BUth evil ceiem lines of the nifuual 
sect of the Nagualista 

At pieeent all are not a i sul pet to the promptings of the Devil as 
formerly but there ire Mill sum so closely illii l to linn that tiny Iran* 
form IhemBClves into ligeis Inns lulls Audits I light and glolns ol Are 
Wo can s iv from ih< dcclHnilmn ini s ilomn confession of some |x intents 
that it is proved that the Dt ul had cirnal relations with them both as in 
culms and succubus approaching tin in in the fnim ol their Vugnnl and 
there was ono woman who remained in tho fnest a week with the demon 
in the form of her Vigual acting tow ud him aa does an infniuuted 
woman toward her lour (com » pinion con su piopno anugo una muger 
amancehada) As a punishment (or sueli lioirihle einncs our lord has 
permuted that they lose their life as soon is their A-agunl is killed and 
that they bear on ilielr own bodies I lie wound oi inaik of the blc w which 
killed It , as the euros of ( liniuula ( opamila and other places have as 
suied us 

The devilish seed of this Nagualiaui has rooted itself in tho very flesh 
and blood of these Induns It perscvcios in their hearts through the in 
stnietious of tin maslors of the sect and there is scarcely a town in these 
provinces in whlc h it has not bcon Introduced It is a sii|ierslltious idola 
try, ftill of monstrous inciaii sodomies and detestable bestialities 

Buoh ate the woids of the BtBliop of Chnpas Wc luirn 
from his thotoiighly instructed md uuimpenchablc testimony 
that at the beginning of the eighteenth century Nagunlism 
van a widespread and active institution nmong the indtuis of 
southern Mexteo , that it wne taught and prneticcd by piofes 
■ors who were so much feared and respected that, as he tells us 
in another passage, they wete called masters of the towns ,"f 
that they gave systematic mstruc tion to disciples in classes of 

* HimtaJnu tor ImloJkau Black King one or the latnlal divinities who will be ro 
femd to uo a laUir^ago 

Mmtroi de los pueblos OonHUut Dtocttan I p 101 



thi oe, nil of whom wcie bound to^othei bj pledges of mutual 
mfoi nation and assistance that a fundamental principle of the 
organization and are indispensable step in the initiation into its 
mysteries was the al | illation ot the ObiiBtian religion and an 
undoing hnticd to its leathers and all others of tlic race of Uil 
white opprcBsois and that when they made nsc of Christian 
phrases or ccitmonies it was cither in duision 01 out of hypoc 
usj the better to coiicliI their rtal sentiments 

Oheu aie a nnmbei of otliei witnesses fiom the seventeenth 
century that m ly be summoned to strengthen this testimony, 
if it needs it 

14. In the IMj / f (runt mala written about 1600 by 
Fmncisco Antonio T uentes yOti/min flic nuthoi gnes some 
infoimation about a eoitetci of this school who was airested in 
lotouicapun and with whom the hiatonan had something to do 
as t oite/xdoi 

lhe ledouhtablo magici in was a little old man vujezuilo , and 
when caught hid in his | osscssion n document giving tho days 
of the \eni according to tho Fnropean calendar with the Nagnal, 
which belonged to eac h one Thatfot January is alone gi\en 
by oui wntcr, but it is piobable that the other months meiely 
repeated the naguals coi responding to the numbers It ran as 
follows 


Nagual Calendar for J muai y 


1 Lion 
8 Snake 
1 Slone 
4 Alligator 
0 Oellia tree 
0 The quetzal (a bird) 

7 Asllrk 

8 Itabblt 

9 A ripe 

10 leaf 

11 Deer 

IS Gascamtyo (parrot) 
18 I lower 
14 Toad 
18 Caterpillar 
10 A chip 


17 Arrow 

18 Hroom 
10 Jaguar 

JO Corn hu»k 
SI A flute 
SS Green stone 
28 trow 
24 I* Ire 
27 A pheasant 
2fl A reed 

27 Opossum 

28 Ilaracan (the thunder storm) 

29 The vulture 
JO Hawk 

81 Bat 
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When the sorcerer was examined as lo the m inner of nssign 
lug the propel nnguul to l child he Rave the following iieeoiint 

Having been informed of its diy of buth lie in due tune 
called at the result nee of the pirtnts and told tlu inothei to 
bung the child into the field behind the Lnusc llnvmg theie 
liuoked the demon tin mi / /of the child would appeal undei 
the foim of the uiiiinil 01 olject set opposite its biitbduv ip the 
ealend ir a serpent won it boin on the 2 1 of January a flower 
weie it on the 11th (ire weic it on tin 24th and so on The 
sorcerer then addieased ccitain placets to the nnj nl to piottet 
the little one and told th< mothci to take it daily to the sune 
spot wbeie its nnj i il wo ul 1 uppiai to it md would Anally ae 
Company it thiough all its lilt Some I ul n t alJ obtained the 
powei of tnnsfoiming thcinsi Ivi s into the i n /i 1 1 and the 
authoi dcclaies thit though lie could not cite such a t isi fioin 
Ins own cxpenenic his full**! knew of seveinl and lebille 
pi tests leliguhosdi f hit told him enough examples to Ail 
lolumcs * 

The tribes to which thm authoi lefers were the Cakchiquels 
and (Quiches who spoke practically the sime ton D ue An ex 
animation of some of tht old dietionaiics picpucd ly the early 
missionaues fuinishes fuithei m 1 interesting mfoimition about 
this obseuic subject 

In the Gakehiqucl language of Guateinali the wold naual was 
applied both to the magician himself to his neeioinantie ait, 
and to the demonic agency which t night and protected him 
This is shown by the following cxplanction which 1 ((note from 
Father Cot os Vocal ulat to It la Jrxjut Calclnqutl, Idbl a 
manuscript in the binary of the Americnn Philosophical So 
ciety 

Magus oi hteromaney put or nouaf and ihey were accustomed to 
call their miglclnns or sorcerers by (lie same U rms It was a kind of 
magio which they Invoked la orlcr to transform Uiemselvps into eagles 
lions llgers etc Ihus they said ruput re naual ptdro la cot baltim 

Peter a power hlsnauif Is a lion a liter they also applied the woi da 
put and naval to certain trees rocks and other inanimate objects whence 
the Devil uaod lo speak in them and likewise to the idols which they 
worshiped as gatUc eke gatltc abah hij/u ko ru naual The life of 
the tree, the life of the stone of the hill is he naual etc because I hi y 
believed there wee life In ibeao objects They used to have armies and 

* tliUona de Guatemala 6 Rea Ontario* Florida Tom II p 44 leg 
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soldiery to guard ikcir land* and tin captain* u* will aimnny whowcro 
not rapl'iins Imd ikcir ntuiltt They called the captain ru g ahthr, 
rohobachi tirugnh rupot b ru gh nmay aghiy /> be eA» nau ilii [he 
works magic with lua shield, his lance an I his arrow s] 

• To prutirc such magical arts h i n tthh( 1 practice in igic ) an 
active voib They use it (in ln-tiuncc when a man arks Ins wife for 
something to eat or drink and slit lias nothing owing to Ins m gligenci 
she will Bay Vi hero do you supp »e I can get wh it j ou w ini’ llojou 
expect me to pcilorm miracles — xi pr n tinn niaU/i— that they shall come 
to my hands > So when one is askid 1 1 lend or givi something which he 
has not he will exclaim hnnauilth pe njiueih etc ( Can l pciforui 
miracles ' etc ) 

It also signifies to pietcnd something concealing the truth as xo ru 
naualtm ara nth thu g uz 1 1 tuh tan tu bijh pttlro 1‘eler Is feigning this 
which be Is saying llity are also accustomed to spply this word to the 
power which the pilosis exert (In the sacraments etc ) 

A long and foolish account of the wiUhcialt supposed to be 
practiced iraong the i’oknnt Ins of hu item da, also a tribe ul 
Mayan stool , is given by the Ln^lislim in Ihoinns G ige, who 
was cuta of a parish among them about lh30 and nltci winds re 
turned to England and Piotcstmtism lie desr ribed, at wean 
some length, the supposed met imorpbosisof two chiefs of neigh 
bonng tubes, the one into a lion, the other into a ligci, md tho 
mortal eombnt in which they engaged, resulting in the dcith of 
one to whom Gage admimsten d absolution Xo doubt be had 
been worsted in a personal encounter with bis old enemy, and, 
being a roan of eighty years, had not the vigor to lccovcr 1 he 
account is of mterest ouly as proving that the same supeisti- 
tions at that time provided among the Pokonchis as in othei 
portions ot Guatemala * 

13. A really mighty nagualist was not confined to a single 
tiansfoi matron lie could take on ninny and varied figures 
One such is described in the sacred books of the Quiches of 
Guatemala, that document known by the name of the Topol 
Vuh, or National Book The passage is in reference to one of 
their groat kiugs and powerful magicians, Guoumatz by name 
It says 

“Truly he waa a wonderful klug Every seven days he aicended to 
the tky, and every seven days he lollowed the path to the abode of the 

* Oise A yew Surrey qftke Wed Mice p BBS teg (4th Bd ) 
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dead , every seven d lyn ho pill on the nature of a hoi pent, nnd then ho 
became truly u serpent , every seven (la\B lie useiiiiied (ho imtuie of an 
eagle, and then lie betaine truly an eagle , then of a tiger and lie bcennie 
truly a tiger , tlion of coagulated blood, uiid henna nothing the tlinn 
congulatcd blood "* 

It may lie said that such passages refei metaphorically to the 
versatility of his character, hut even if this is so, the metaphors 
are drawn from the univcisnl belief in Nagualism which then 
prevailed, and they do not expicss it too nLiongly. 

10. Amon^ the Mnyn tithes of Viicsilttn nnd Guatemala wc 
have testimony to the con tin uu nee to this day ot these beliefs 
Father linrtolomd do Ibiezn, etna of Yii scuba in tbe llrst half of 
this ccutui v, repot ts that an old man, in lrs dying confession, 
declared that by dittholicul nil lie had transformed hiuiso f into 
an animal, doubtless Ins nm/iuil ; nnd a \ ouug gu I of some twelve 
years confessed that she Imd been truusfoi mod into a bud by 
the witches, and in one of her nocturnal Mights Imd rested on 
the roof of the very house m which the good priest resided, 
which was some two leagues trout her home. He wisely sug- 
gests that, perhaps, listening to some tale of sorcery’, she had 
had a vivid dream, m winch she seemed to take this lhght. It 
is obvious, however, ftoin Ins account, as well as fioin other 
sources, that the belief of the tiaiistormation into lower animals 
was and is one familiur to the supcistitions of the May its f The 
natives still continue to piopilinte the ancient gods of the har- 
vest, at the beginning of the season assembling at a ceremony 
called by the Spaniards the miaa mtljjera, or “ field mass," and 
by themselves tt'ch , “ the stretching out of tlie hands ” 

The German traveler, Dr. Sclieir.er, when ho visited, in 1854, 
the remote hamlet of Istlavnean, in Guatemaln, peopled by 
QulcbA Indians, discovered that they had preserved in this re- 
spect the usages of their ancestors almost wholly unaffected by 
the teachings of their various Christian curates The“ Master” 
still assigned the nayuala to the now born infants, copal was 
burned to tlieir ancient gods in remote enves, and formulas of 

* Lf Popol I’uA, ou Litre Barri dn Qnithit, p. HIV (K.1 Ununenr, Tula, IMl) In Ihe 
Quiche mj-thi, Ournnmta la Ihe analogue of Quet/alroell In Aztec legend Ilotli name 
mean the mme, "Feathered Serpent." 

t Been'! article le printed In tlio Eegiitia rncatno, Vol I, p 1M, teq. 

FROO. AKKB. PHILOS. BOO. XXXIII. 144 I. FRUITED FEB. 14, 1804. 



invocation ■were taught I13 the veteran nngualists to their neo 
phytes * 

Ihcse Zuhorth f is they ue geneially called in the Spanish of 
Cenlinl Aiuuu i possessed iiiiny otlui mystenoiis uts besides 
that of such met nnoi phase s mid of foiet nBting the future 
They eould uiskt themselves invisible and a ilk unseen among 
then enemies tht 3 could in a moment tiansport themselves to 
distant pi ices, and is quickly 1 dinning repoit what they hid 
witnessed , they eould < u ite hi foie the eyes of the speclitoi a 
nvei,n tiei,a house 01 in iniinal where none such existed 
they coulil cut open then own stomach, 01 lop a limb fiom 
another pei son and luinie tli itely heal the wound 01 restou the 
seveietl nuuihn to its place , they could pieiee themselves with 
knives and not bleed 01 handle \t nomous serpents md not bo 
bitten, they could cause my stci 1011s sounds in the air, and fas 
einate nmuiils ind pci sons I13 then steady gn/i they could 
call visible and invisible spuds and the spirits would coine 

Among the native populition ol the btite ol Yera Ciu/ nnd 
tlsewhue 111 southein Mexico these my steiious peisonages go 
by the name jathinos godfithers and ire looked upon with a 
inixluie of feai nnd lespeet They ne lcheved by the Indians 
to he able to eause sic kness and domestic calamities and are 
pionouuced by intelligent whites to present a combin ition of 
inscality, dupheity andlnekery ’ J 

17 . The details of the ceiemonies and doctrines of Nngual 
■sin hive never been fully revcnled, but from isolated occur 
rcnccs and paitial confessions it is eleir that its adherents 
formed a coheient association extending over most of southern 

* WIrd cln Kind 1m I> rfc (,ol reu acerhaltder hcldniache 0 taenprleateriondle 
aem 1" rt Ikiilw nil iliir K ■■ la ah ler kalh Irshe IYaim Frat sun 1cm nunen 
W< Itbdrger diirch lin VJ i Ur 1i« Horrukoi (pub-lit dtr Kamo iiy^nd elm h Thltrea 
I elgelest Ml ai aal (laa cilr iHDgclbc Han lea Rhua repall i m) virbram l cln 1 lab 
llugagflia anmrulen and n (ha vlileanlere abuyladl lache Mjrtcrlin rerrlehtet wor 
dan all d alrd daa Kill 1 nach (lom 1’farrtaaiw iur chrlatllihi n Tanfe getiagen Dai 
Tblor daaaan Name Icm Kind? kurr n ib arlni rbeburt vom Sonneiipriortor bcl|elrgt 
wild gill |,eai hnllch aucli ala aeln Bcbntrgelat (nagual) (Tin gaura Lebcn Dr Karl 
Hchaner We hnli it rr i on Sonia talalma M/avara* p 11 Wien 18jt 

f Th« word mhorl of Arabic origin lalhuaexflaiiiedln the 8| aulih and EngUihdlc 
tlonarj of Dali boll nndon 1U| So the) call In Spain an lm| oalor who prelcndi to 
•ee into the boa ala of the earth through atooe a alii or Into a man ■ bod) Dr 

Stoll hji tba Guatemala Indiana apeak of their die Inin the Ah Kih a aukorin QuaU 
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Mexico and Gunlemala which eiirywhcu vtw liispiicil by two 
ruling sentiments — dc tietitiou of the Si miauls uid hntreil of 
the Christian lcligion 

In thur eyes the lnttei w is 1 lit i cloak f 1 the evictions 
massacres and oppre asionscvutc l by the lonnci lo them the 
siei aments of the Chinch wile the outwit l si^ns of then own 
aubjug itioii uid misciy I hey limited igainst these kites in 
open hat led or icceiicd tilt m with si net it pugu uicc find eon 
tempt In the Mexican hgiiriliic m muse iipls composed iftn 
the conquest the life of hiptism is e uistuitly di pie lid is the 
symbol ol religious peiseeutioii Siys a sympitlutic student 
of this subject 

The act of biplUm is always 111st riel lit tlieir reeor la of bullies anil 
mnaaacies tvciyw here it conveys die same i lei —making evident (o 
the leader that the pretext f i all ll in I my ex[ itbllonsnf Clio Spam irds 
wag ibo enforced c n\e isi >n t > t hrisli u tj if the i unis a pretext on 
which the Spaniards aci/e I in iiiiIli 1 1 p sess tliiiiisihcs of Ih land and 
Its treasure to rob the In lima f then wii s mil dm^hlirB to cnslavo 
them and to apill Ihur Id >o I without 11 morse e r remission Onoof those 
documents dated in IWb ud Is a Hail o( si>sf,e uour A Spanish eol 
dlcr m rcpiesentcel ilrig^ing a fugitni In Inn from a lake by a lasso 
around hia nock wild n tin shorn si in Is a ui nk liady to b iplue tbo 
reneant on hie arnv i] I * 

No wonder that the priests of the daik litual of Naguilism 
for centuries after the conquest sought to annul the e Meets of 
the hated Chiistian sicrimints hy eounleinc ting eeiemonics of 
their own, ns we me told thej did by tin hibtotun loiqucmadn, 
writing from his own point of tiew in tlmsc woids 

' The Father of Lies had his ministers wh > aided him magicians and 
•orcereia, who went about from town lo town per-uadmg the simple people 
to that which the bnemy of I i|,lit desired Those who lielici ml theirdeceite, 
and had been bnplircd were w islnd on the he id and breast by these sor 
cerera, who aaaured them UirI this would remove the effects of the chrism 
and the holy oils I myaelt knew an instance where a person of proini 
nenee, who maided not far from the City ol Mexico woe dung and had 
received extreme unction aDd when the pnrat had departed one of these 
diabolical ceremonlallili entered and washed all the parta which had been 
anointed by the holy oil with the Intention to deatroy ill power ’f 

• Mad wr de Montjan Mannserlts Flfcantlfs la 1 Anclon Mexlqui In AnAteci dt la 
ioeUUAmncalatdi trancf IN S p 21a 

t Torqasmada Mowvuia Indiana Lib XV cap 10 
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Similiu instances iro ncoi ltd lv Tuinto fit In Scina He 
i Ids tint not only lnl the Misteis piesculi sat nhics to tin. 
1 ih in 01 In to nun ill tin- clkcls of ixlumc unction lut tiny 
delighted to mu itine the 1 uclnrist lmding among thur con 
gugition a mitotic yillow musliinoni I ir the brial nnd the 
lnehuitmg pul pit fn tlu. wine ‘■'omctiincs tiny idioitly ton 
tealtd in Hu py t ilougsi li the lull wain smut little i lol ot 
then own so tint they nill\ 1 illow 1 tin it oun Bii[K-rstiti ms 
while hi iinm.lv nl ling tin Host I hey assigned t pnuly 
psgnn sinse to tin swu 1 foimuli 1 ithci Son null Holy 
(■host, uudi istaii ling it to be lilt > n Lit and An or the 
like * 

'Whocvci or wh iti \er wasan enmiv to tint i cligion so bmtally 
foiled upon these luisti ibli eiiituus wab to them an ally 
and a fiieml None/ tie la N cgt tills ns tint he found written 
foiinulas nnioiip, them lending (> Dnthri Aiitiehnut Hi other 
Antuhust Biothei Antuhnst mini to oui till — pathetic 
and despeinte appeal of a wretihi 1 me giound to earth under 
the non heils of a leli^ious and milituiy despotism f 

18. The assocution emhiaced \ inous tubes and its members 
were cl issiticd under different de n tees lhc miti itiou into these 
washy solemn mil often painful eiieinonits T oml sodalities 
oi biothu hoods were organized nftei the manner ot those usual 
in tile llomnn f hnrek but instead ot being named after fet 
John oi the A iigm Mary they wue dedicated to Judas Iseanot 
or Pontius Pilate out of dirmion and liaticd of the teachings of 
the puists , oi to tho Devil oi Antichrist, who weie looked upon 
ns powerful divinities in opposition to the Church J 

There weie certain lecogmrel centies of the association, near 
which its most impoitant dignitams resided and where their 
secret councils and most imposing ceremonies were held One 
of these was Zamayac, in the province of Suehiltepeo , a second 
near Huehnetan, Soconusco , a thud at lotomcapan, Guate 

* Do la Sema Vfn til Ir V nlstr * pp 20 21 42 1B2 Tbe m ah mom referred to mi 
the imuh uutandl probat ly the lame u tho leyhuliU of Iter andia 114 II til N r 
Hut in lom II p 3U) who (aye that it u not 1 ingereui to lift but diet irba the mind 
lndllng lo laughtir an 1 lntoxlcatl in 

t Actual (later? of the Indiana in Moiloo continued aa late ai the middle of the aaren 
teenib oenlur? Boe ( aro T a 'ugh i le tlezlni etc Tom 11 p 11 
t Braaaeur Hut dm Nation! drilittu <U Mexigut Tom ir p B22. 
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mi la, a fouith at Ctneuc, Chiipts i fifth it reozipotlan, 
Oaxnta, and a few otlius mi\ lie summed 

The high priest who lesnlcd it each of these cutties exercised 
contiol over ill thi n tgii ilistic tiichnn and piae litioncis in ail 
extensive distnct Oil the on ision of nu ofh< ini lnqmiy b> the 
Spanish nuLlioiities it w is ise erf lined tint the high pi list of 
Zimay ic included undo his mk m ill} one thoiisuid sub 
pnests,* and no doubt othus of Ins i ink weic not liss potent 
The unity between tin tnnnbcm of the tssoe ution oiei an in 
definitely wido net was peileillv mil known to the Spmihli 
priests and mil nuthouties I lie cc leinonies, fonnulis ind 
methods of ptoetdute vttic evciy wlieic ide n tic il oi alike Tins 
itself wib justly ugnrdcl is i pioof of the scent inUllige nco 
which existed irnoiig the menileis ol this cabilistic guild f 
To a ccitain extent and it le ist m some loc ilities is Chiapas 
and Guatemeli the pnesthood ol Viguilism wis hereditny ill 
paitieiilar f unities lhm is espee nlly st iteel by the histon m 

Oidofiez y \ gin ir who hil exceptional oppoi (unities foi ac 
quiinting himself with the fiets | 

A tmvekr of the (list decade of this ccntmy, who has lc ft us 
a number of eimons details of the supeistitions of the Chris 
tinnizcd Indnns in Mexico of tint diy, llcmto Muia do Moxo, 
informs ns that he hail eliseoieicd the existence of different 
grades in the native soothsiyers and medicine men, md th it all 
in a given locality leiognucd the supremacy of one whom they 
referred to as “ the little old m in 'll Vujilo But he was un- 
able to ascertain by what superior tints or lights he obt lined 
this distinction § 

According to some nuthouties the highest grade of these 
native hieiophants bore among the Nihuas the sy mbolie Dame 

* Tnf nu del /entente genera/ D Jv b de Darin hgi eroa rorr gultr dt la Prothula 
detuchUeprpir qa rh-d by Bnseur 

t Jailnlo de le Sum* raj ■ I/w mi air * do <■*(** cor monta* ton tndn* unn* j lo qua 
■uoede en «ta cordillera eo loloamicadi tf i a I I lftiiil r ] 2 Speaking of the 

method* of the luhualliti of Chlspoa llial op Xufter de la Vtgn writes Conciwnlair 
Ice mu trodnma* oon loi mu antlgiina (uo w p actlcabau en Mexico CnartU tcinta 
Dioeetamu p 114 

t He ohnrru that there were f am Ilia! de lo« talei >aWo! en las quale* en manera de 
patrimonlo *e heredahan suotedlendolo* I (Jo* a los padre* y print Ipalmtnle *uabom 
loahle nota de Naguallmm Uirio ta dl Lirta y di la firm Ms p 7 OrdoSeiad 
▼ancMVarimu erudite reason* for believing that Noguallara lia religious belief ubote 
theory and rites were brooght fr >m c arthoge by 1 unlr navigator* In ancient tlmea 

| Maria de Mood Carta* Uejkanae p rO^Oenova n d) 
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ot (Iowli we mis \ hmil i |rolillv from the skill they 
lia 1 to decent the scums by stung* and pic isuit i isions * In 
the south they wcu spilcu of as guudiiriH which miy line 
been limed fiom thetlisscs of priests Bouillel in tbe /apotee 
leligion f 

19. Tt will Ik. seen li nnthe ibo\e Hi it V igualisni bcgiiiniii_ m 
in me lent snpe i station litmgbnkt the time of pi mutate bn 
1 insin bee line iltei tbe ( onquest i potent iHctor in tbe politi 
cil iml so< ml dcielopmcnt of the peoples imon n ' whim it ev 
lhtcd th it it was the son re c fiom which was diawn in 1 the 
liu ins l> win It wis siisliincd tile nee hilie 1 ot the nitue 
Ann mini towiiids Ins foie ign loinjiieiois smouldi ling toi ce n 
tunes now ml then bunking out ill tuuous iciglt and civil 

Hiticis btiong uisouto suspeetits ponei when foi obvious 
nnsous it Ins not Icon deinonsti iteel It Ins alwiys teen ii 
mystery ind i nnttei of biiipnse to tho kibtomns ot \ lit itnn 
how inpilly s| ic il the plans ol the lnsuiiicLion whieli seemed 
lasting independence fen the nitucs alter these plans had been 
limited upon l y the two chiefs Antoni • A\ in l Cicilio Chi, at 
the leinote i meho of \ilniin m July 1847 hvuli unanimity 
of uetion coul t only have been possible through the aid of a 
piweitul wi II disciplined in I widcspriul scciet oigamzation 
there can se steely be a doubt tiny wcio the chiefs or masters 
ot the leeloubtible oidei ol ^H_,uilism in tho Peninsula J 

1 hue is no epic stion tint such was the caae with the buef and 
bloody lciolt of the M iyas in 1761 It suelelenly btoke out in 
a uumliei of ullages uen Valladolid A ucatan headed by a full- 
blood natue Taoiuto Can hk but some of tho partieiponls 
afterwards confessed that it w is the outcome of 1 conspiracy 
whieli bad been piepgnng for a year 

When the appointed day arrived Jacinto boldly announced 
himself as the high priest of the fraternity of soreereis, a master 
and teacher of magic and the lineal successor of the famous 

• XntUmOea qie a I II imaian A 1m mul Ml loe encuits loraa rorqnamada 1 ton 

a-q m Indiana Ul zv »p. 1 

t In NihutU (lap oh a g i&rdla 1 or watch man The Zzpotec prleathood <u llvMed 
Into the knljaloot jmti.r guardians • ul tlielr Inferiors ihe eopatnlxn guardians 
or thegodi Cirrit.1 Ftul il/iCvn p «l 

I See Kliglo Ancons U tt ria Ir Ynea Ian Tom It cup 1 (MCrid* 1880) 
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ancient pioplict Chilan 11 tlim whose wends cannot fail ” In a 
stilling nppial he urged Lis ft llow counti > me n to nltnck the 
Spannrds without feir of conse pie nets 

Bo not afraid lie exclaim'd of tli ir cumins and llnirfirl* for 
among the ni my t > whom I h iv< tineht the irfc >1 magic (r 1 arte de bru 
Jena) thuo are fifuin eh hi n mes mu veil is experts who by their 
mystic piwer will enter the I riices sliy the -.cntiiiels mil throw open 
the gilts to oin wardens I shill take the lc ives of the snri 1 tree and 
folding thrni int > tinmpcta T sli ill c ill l> tin I ur win U f limn n and 
a multitude at fighting men wilt h istiii t i « ir ud * 

Say mg this ho took a slice t of pape l lu hi it up to allow that it 
was blank folded it for n moment ind flicnspietd it out cot ci eel 
with wiilingl Jliis cleft tuck (.outlined his wimple minded 
he nets of tho tiuth of hits el ums md fht> tu-died to aims lie 
led them elotlud in the 10I e of the 1 iipii and with her crown 
on his head But ne ithei tlu u enthnsi ism nor their hadci’s nit 
magic mailed and soon J u into and Ins followcis fell victims to 
tho stake and the gallows Altei then death the daneo of 1 the 
tigci,” or of Chic Mool — the ‘ ghost el nice of the Mayas — wns 
prohibited, and the use ol the suied dium — the favoutein 
stiumont of tho native pmsts— w is lotlmlden f 

111 fiet, wheievci wt> line tny full tceounts of the levolts 
against the Sp inish domination dining the thiee ecu Liu its of its 
existence in New Spain we tan linnifestly tiaeo tho guiding 
fingeis of tho powciful though hidden hind of > igualism An 
eailiti molt of the May is in Yucatan occurred in it 

was led by Andies Chi, a full blood Ineli tn, inti a descendant of 
the ancient loyal house of the locoincs lie also announced 
himself as a pncst of the ancient tilth, u prophet and a worker 
of miracles, sent to instinct his own people in a new religion 
and to givo them an independent politic il existence Seised by 

• The mention of the fifteen 5 s 1 rho«en <11* Iplii indlo itea thnt the Mine system of 
Initiating by Irlilitipn. voile I In V i uan u In l hi ipai (toe above p _7i 1 ho (acred 

tree II not named 1 it prwumal ly It w u the ti il a to whleh 1 refer tUewhon. The ad 
draea of Jacinto w is obtained from those pn«ent sn 1 U given at length by the Jesuit 
Martin del Puerto In hli Relation I echo at fbbtldo tdtuathcc per ct prrp ntu de la Cbm 

PQtindrJnut arena dr la maertr le Jonnto Can ftpexiot Pee JU ITU It Is published 

with other document" relating tn tblr rev >lt In the Appendix to the DieeUmarut Uniter 
•at edited by Orasoo y Bern, Mexico IKfifi On the prapheclei of ( bilan Balam >ee my 
Asays tj an American!* pp a (I hlladtlphla IS JO) 

t Hlgio Ancona Hid de Yucatan Tom 11 | IW 
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tlic Spauiai Is lit ww ehai reel with idolitry soTcerj and dis 
tiirhiug the pi ut m I was ignommiously limited * 

Not less ill (imtc 1 y m h pi rid ly tbi simc ideas was the Mi\e 
In 1 tan known is I>on I’lseuil who U1 the molt of the 
Lehunutepce tubes in 1 CT 1 lie sent out Ins summons to the 
1 tli i teen |>o\eutois jf thi /ipotecs in l Clio n tales to cr me to 
bis nil nn I thi insuntclion thieitcuc 1 to assume founid iblc 
propoitious \ u lintel only by I iiii^in., tob ai n[ on Ihenatitcs 
the whole pom i o( the lloinui Chur li tlnon c 'h the Jiishop of 
On\aca C uei as 1) n iloa (■ 

Neuly the sum loe ditj had bem the secne of the rexolt of 
the / ipotecs in 1 >)0 wlnn they w<u le i bva liatite puest who 
tlaimed to bo an ineunition ot the old j,od QucUalcostl the 
pation deity of the n i^nahsts I • 

In the < ity ol Mexico ltbell in the u 1092 there inn mo 
lent outbieuk of the nitiws when they dcstioyed thiec million 
doll us north ot propeity Doubllet>s this * is partly ittubut 
able to the neucity of lood winch piei uled but til it the au 
tlioutus traced it also to <omc secret ecictnomnls is ewdent 
from the law which was nnmedi itch pissel forbidding the In 
diaus to wcai the }i hth oi sculp Irek a poition of the hair 
picsei led horn bnth as pnit of the geucthliac ntunls § and the 
cspec ml enactments igainst tho <ctli 

Ah for the lcvolt ot the l/cntiils of Chiapas in 1712 it waB 
clearly and coulesscdly undei the leaeleiship of tho nagualistic 
priesthood as I shill indicate on a latei page 

Ihe histoiy of the native American race undei tho Spanish 
power in Noith Ameiica has neieryet bcon written with the 
slightest appioath to thoroughness He who pioperly qualifies 

• B«P In Sanchci la As liar I / rmr ft t a II Um Cl I nn 1 Kail an (Madrid 
MOT >IIrIo Anroi a Hal rhdt I man Tom 11 pp 124 1°S 
t Thr ol lera ill nr troi Ih a reroll la J ai doT rei( mlllo Rrlaeton de lo Sutdidn 
n l ■ Po IkI « lr JV jvip I rp xy 1 Hi Alfi(M xleo Ml See als Cavo Lot Trn 
hlght It M xlr I inti l G tiler ft/ ml 1 m II p 41 ar 1 a pan>| hlet I y ChrlatoTal 
Menao le l oiurenia RrtacU a elrrt i trla.lt id! / ratal laiail mu via lie Tthn 
anteper el a (prlnte 1 at Mexla 1MI) wl Uhl knoa only tl rough the antn mm Be 
renclt Mr H K Ba lrnll I il I* Yery me igre an*o nl f lhla event miataklngly lnalata 
that It look i lace In IMO H day of Vetlet Vol 1U p Ifll 
J Bee Brine ir do Bourbo in Hu irt da Nat on* CfnltMn dr la MejcUpu Tom It 824 
| Caro lot Tin S gtoe elo Tom II p a On the wai d algulSc moe ot the jrfoeMK 
we hare acme Infunnatl n Lo Vetanouit T tro Mexican Tom ll p 484 and do la Serna 
Ifii ui U d< Jfinutrua pp loe 1ST le waa the badge ol a ocrtal i order of the natlie 
priaalhood 
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bimacir for that task trill certainly rcvcli the conclusi-m ex 
pressed i number of yens igo ly Hie (imiiuU Amen in anti 
quary and histoi ian Mi I G S juiti in tli sc w u Is 

Among lh ruling nn 1 priestly classes of the wm nv I / 1 mil ons of 
America there Insnlwiy eviMcl inijnlcn us I >n I aster t 
ti n wli eh ill the disasters to wlnrli liny 1 ivo 1 on ■ iljecte 1 I ivo i I 
dealr >yed It s ti Its | lesont x sit nee (Inf wt n iy alii I tile tl so 
slniullaneo is m vrmentsof (lie il iriglnos f Mexico in 1 (nitnl Amcr 
tea which Imre more (Inn not, (hrcatcnel the com[ If to snhi rsl u of 
the Spanish power * 

That mysterious bond tbit secret oigam/nt ion is V/y aham 

20. A remarkable feituie in this mystuious society wis the 
exalte 1 positi >n it assigned to Women Not only were lliev ad 
nutted to the most esoteric degreos but in lepe itc 1 instances 
thev oecupied the yery highest posts in the org miration Ac 
coiding to the tiaditions of the 1/cntils an I Tipils ol ( luipas 
when then untionnl heto \ ot\n constructed by the bit itb of 
bis month his darkene 1 slu me at 1 Inioalny an to Soeonusco he 
deposited in it tbe sacud books anti holv lelies and constituted 
a college of \enetnble sages to bo ilsgnaidinim but pluccel them 
all in subjection to i bigh puestesa whose powers were ahso 
lute f 

The veraetous Piseual ele Andagoya asseits from his own 
knowledge thnt some ot these female adepts bail attained the 
rare and peculiar power of being in two-plsccs at once as much 
as a league and a half apart J and the icpcatcd rererenecs to 
them in tbe Spanish writings of tbe sixteenth an l seventeenth 
centuries ounflrm the dieatl in which thev weie held anil the ex 
tensive influence they were known to control Tn the sacra 
rnents of Ivaguahsm Woman was the pinnate and hieiophuut 

21. This was a lineal inheritance from pre Columbian times 
In many native American legends as in others irom the old 
world, some powerful enchantress is remembered ns the founder 
of the State, mistress of men through the potency of hoi magic 
powers 

* Advatixrta oi Ue Butqu Co Sort by S A Wort pseodcmjm of Mr Siulor p JM 
(Nsw York 1866) 

t NuBa* da la Vr«a CmdUucUmn Dioeoonas p 10 and oomp Braoeur do Boar 
bonis Bid da MX dl de daiq «■ Tom t V H 

t Htrrarm Bid do la* Indtat Orcldculalet Deo U Ub 111 cap 5 

fboo a Ira n rHieofl soc xxxm 144 r lBiSTLorxB 14 1G04 


Hill ton ] 


42 


[Jan 6 


Sin It nmong tho Aztecs was tlie sort ei css who built tho city 
of Mallinalco on tin. load fiom Mexico to Michoacin famous 
oi on iltci the conquest fn the skill of its magicians who 
claimed cUsu.nl from her * Stub in Honduras was Coftmi 
zngunl queen c f ( crpim veistel in nil occult science who died 
not 1 lit at the close o( her eutlily cutei rosetoheuen m the 
foim of a Ik uitilul bud imid the loll of thunder and the flash 
of lightning t 

Aee >i ling to in mllm intimately limilmr with the Mexican 
n igualisls the ill tiny cl nine 1 to possess ot tnnsloriniiig 
the msc lies into the lower nnimils w is tiu^lit their pieileeessois 
1 y n woman n iiitixe Cnee a mighty eiichintuss whose usuel 
n mu wis ({ml i/I li (tlu etymology of which is unknown) lint 
who I oie ilsn font othets ltpiesc tiling hei four met inioi plioses 
C oh u ic ilmatl the Seipent \Y >man (Ju uihc iliimtl tin 1 agio 
Woman Y ao( ihuvtl the \\ niuoi \\ Oman , mid 1 /lUimeevhuatl, 
the fapee tei Woman [ 

Lhe poweis of these queens of magic extended widely nmong 
their sex Me real in the chiomclcs of mount Mexico that 
when Nc/aluulpilli the king oppussed the tribes of the coast 
the tuna thrill they sent ng mist him not then warriois but 
then witches these cast u| on linn their fitil spells so that 
when lie wnlktd foitli fiom his pilate blood burst fiom bis 
mouth and be tell pi one and do ul $ 

In Guatemala as in Ancient Dolplios the gods were believed 
to speak tluougli the mouths of these inspired seeiesses and at 
the celebntion of yictoncs they tnjoyod a privilege so strange 
and horrible that I quote it fiom the old manusciipt before me 
without ventuung a tianslation 

Deapuea eto aecnflrar 1 is antiguos algun hombre dtspedaqsn 
dolo si era do I os qua ansa cogulo en guerre, dlcen quo gusrdsban el 

•AoKli IT/ If it i V rat It lari Hat [lb \tl up o 

7 The atorj liglu In nenvrt II if it I • In C <ia Itc K III Till rap 4 The nuns 

C anting al In translate I In th< a couni aa tlylrg llgrew I eaiuut aaetgn It Ibla 

asnaalna j Halt t 

t Ja li to le la Homa Vn all V if rot p 1M gahag n Idat tlllea Qnnulll with 
T nanlilu the oo nmon moll er f mu kind end godrtns or child llrth (/IK It Nana 
i To I lb 1 rai 6 Ul ri cap 27) F irther particular* of I er are related l j Tor 
quemaU V» rqu i I rfn o III ii o*i The f if J r w m mtatertmu elemental 
po I an wh the Vahoaa believed wore leatli rd fli ally b destroy the pruent world 
(Sahiffun l r Lib vi cap 8) Tb word mean* ttjlnj haired (Serna) 

| Torquaniada Mm tnjMta I uttma Lib II ca| A 2 
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nueinbro genital y loa tosllculoa 111 til sncnflcil y so 1 a liltn i ini 
Tiefft quo toman | or prifeta pin (uo I sc m ne y It | I in io(,ihmu i 
ru ldolo lea diesae ran* captivos * 

When Captain Pclio de Ahtinlo in the jetr 1521 wts 
nniclun/ upon Quct/ titan tngo in (luateimila j ist such i ft uful 
oil witch took liu stmt nt the nu minil ol tin piss with liu 
luniluu in the sli tpc >1 i do/ mil 1 y spells ml u igu ilistic 
inuintntiona ’ undertook to pic will I is appiotch | 

As in thccailicst so in tlic litist u« omits The list molt 
cf the I ikIi ms ol Chi tpns r (< Hired nniong the /ot/ils m 18(2 
The c viiHi ol it nas the bcizuic mi 1 mipi isoument 1 > tin S| mish 
nuthoiitics ot a mystical woman known to the whites is 
bmtnRobi who togctkci with one of then ilia oi elm It mis 
ha 1 been suspected of fomenting sc litirn 1 lie nnlucs maic-lucl 
thousinds eti oii n agunbt the city ol Sm Cnstobil whcit the 
pnsoners weie an l seemed then IilHiition hut then Itndti 
Ignacio Galindo was cnti ippci md shot 1 v the Spam uds ind 
the mutiny wab Boon quel lid £ 

22. Hut jKihaps the mrst striking instsi e< is that ncoided 
in the hibtoiy of the uiHuriei tion >t the 1/entiN of ( hut pas 
inl7)3 I hoj were h d by mi Inch ill gill n n line loan ot Are 
tired by like cnthiiBinsm to dn\c tioin hei country the hated 
foreign oppicsbors and to destroy everv vestige of then pres 
i nee She win sc ireely twenty jeirs olil and sir known to 
the Spaniards is Maria (andilniia She was the leader of what 
most histoimus call a icligious beet but whut Oidout/ \ Aguiar 
himself u native of Chiapas recognizes ns the powerful secret 
association of hagualism, determined on the cvtnpation of the 
white race Ho estimates that in Chiapas alone thiro were 
nearly scwnt> thousand natives under hei orders — doubtless an 
cxaggeiation — and asseits thil the conspiracy evtended far into 

•Fr Trarnu C otn Diceionarlo Ir In Is i a CnlrH)ieI Vs • v baai/lcrir in tbe 
Library ot Cbs American Pbllaeoplncal HocU.lt at l > llodclphia 
t Trmtaren its valent del anedeloaenoant a > a gait are the word* of the a ithor 
F irate* y Carman in bla Rvordari Flrr la lom I p 60 In the acc unt or Hemal 

mix It na l* at If thli witch an I her doe ba llolh been nrrtflced but Puente* li clear 

In bla atatement an l had other doc m nu at ha d 
t Teotwrt Maler M#m lie aurl beat de < bla] a« in the Jltme a Ellm grapllt Tom 
111 pp SOP-Ul Tl f» writer «l*o jlr** taw* valuable Acta abo it the Indian lUMurotion 
In the Hterra de Alicia In in 
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the neighboring tubes who had Inin ordered to await the lesult 
of the effort u\ Cluupita 

lTu uithonty whs absolute and she was merciless in reeiuu 
obe dicnce to it llio disobedient mu flayed nine 01 
roasted over a slow Crt She and all 1i«i followers took partie n 
lur plcasuic in manifesting then lutred and contempt toi tho 
lchgion of their oppiessois I hey defiled tho sneied vessels of 
the ehiuclus imitated with biillouiiery the cimnonics of the 
mass which she lurself perfunnod, and atoned to death the 
pi tests whom they caught 

Of couise lie i attempt vgainat the powei of Spain was hope 
less It filled aftu i bitte i and piotmeted conquest character 
l/td by the utmoat inhuiii unty on both sides But when her 
folio we i s weie s t attend and killed when tho \ictonoua whites 
had again in their hands all the power ind restitutes of the 
country not then moat diligent search, noi the temptation of 
any rewind inihlcd tluin to capture Maria Candelaria, tho 
heioinc of the bloody di ima With a few trusty followers she 
escaped to the (on st, and sun never aguu beard of* 

Moic unfortunate were he i fuends and lieutenants, the pnest- 
eases of (riiiBtiupan and \ajalou, who had valiantly seconded 
M in a in lie 1 pitnotir ende ivore Seized by the Spnmaids they 
met the fate which wc can easily nniginc though the histouan 
has iucicifnlly thrown a aul on its details j 

fill. Of just aiieh i youthful prophetess did Mr E G Squiei 
hear during Ins travels in Central America, a “miJ ta woman,” 
as Bhe was called by the coast Indians, one who lived alone mid 
the ruins of an old Maya temple, a BOiccress ol twenty years 
loved and feared, holding death and life in her hands J Pei- 

♦ The long see ni tglvin by Mr H H Bancroft of thl* met rrvotlon a timveat) of tlie 
nt 1 ell ii Irawi from t Ittcrly prvju II dS antoh Binim a of i ni* ittcrly out of •> m 
path? ullh ihc i»Urn ul l h prorni loft the naUvp act n see bla He ary <tf l/ie Panic 
'hie V»I II I am AN Ord fe/j Airilar »l lUvelon the epot althli agtuemtlan 
or tl i ociuiTpncw rwngnloj In Vlarla < auk lari i (whwe tr le name Bancroft doe* not 
dire) the a al lual of the rebellion q iltn orknahalM ardlle* del moUn delo 

qua princlpalinuile tialaha I lailejos fun larocntali* di su aorta era deque uoquudeao 
ra-tro algmsn de que lo* Kur ipccw hai Ian ptndo onto »uel > HI* aoeoont 1* In hi* un 
put Uihcd a irk tlltoria cW CVrio y <U la TVrm written ate uatemala about 17m Juana* 

■peaking of their rite ■ *a}*of them A po* Undo do lafi profanando k* T**oa am 

do* J iftu lun I j *aorilpgoe oultoB A una Indliuela Hieturla rte la Ciudad de Oualenala 

lorn I p 17 

t Bancroft nbl aoprl p "Ou note One «u handed whom Garcia Pelau oalU nna 
India hrqja Vrmorlae pam la Hutorla de Quale nala Tom U p IV} 

tSqnlei ublwprt, patalm 



linjH his nee o unt is sorm whit fam ifnl it is so indeed lint it 
is giounilLrl on the unsli \kcn lilufs uul niirunt tin litmus ot 
the nitivcs of those climes mil on customs well known to tliosc 
who ltside thoic 

Thi lute distinguished Ami i icninst tin Alin Bnssinr dc 
Doiiibouig ilunn/ his long tiavcls m Me\uo anil Cuitnl 
Amciu.li had occ ision mou tliiin i nip to coiiu 11110111111111111 
this tint of the aneimt fuilli of the \ igualists still dm in 
then descendants Among the /ipotces of*tht lstlimus of 
lehuantepec he saw one of t he iimcns of the injsfu fi ilunitv 
mil In dcscntics liei mill v w ninth which piovcs tint he liad 
not lost his c\( foi the hcnutiliil 

Sho «ora a piece of light grit n elulT 1 losely follcl ariund In r form 
at the hips an*l falling to 1 little distance nlim the ankle a j itki 1 if 
red silk gauze with Bhort sleeves and (uibroidin 1 with gild clmlu I the 
upper part of her p< rson Telling hei b>s*m upon which liyn ilinm )f 
lieaTy gold pieces pierced and strung on a < 1 rd He r rich Id iek Imr w us 
divided on the forehead and Irawn haik in two flpleudl I irtsses Taste ned 
with blue rddione while a white muslin 1 1 n lnef incus led her In id liko 
the calttDtica of the ancient Lgjptians Never in my life h&vi I setu a 
more striking figure of an Ms nr a C liopAtia 

There was something strange la her expression Her eyes wi re tho 
blackest and the hliglitCbt in Hie woild but there wire nionnnts when 
the suddenly paused loanid agunst the billiard table or tin wall and 
they became fixed and dead like those of a c irpse I lien a fli ry (,1 meo 
would shoot from beneath her daik lashes sending a dull to t lit licvrt of 
the one to whom It was dircrud Was it ma lness nr was it ns Ihose 
around her believed sniimentnry ibsciue of soul an alisorption ol her 
spirit luto its nagual a transportation into an unknown woild T Who 
shall decide f * 

24. It would be a mistake to suppose tint Nagualwin was an 
incoherent medley of snpeistitions 1 mass of jumbled fragments 
derived ftom the ant tent paganism My study of it lias led mo 
to a widely different conclusion It win a perpetuation of a 
well defined poition of the native cult, whose aoutces we ate 
able to trace long anterior to the pet tod of the conquest and 
which had no connection with the elaborate and bloody ntualof 
the Aztecs The evidence to this effect is cogent 

Wherever in later daj s the Catholic priest* found out the 
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bol> places and sacttrt ol pets of the nagiulists, they wetc in 
cnee 1 * or deep roikieccHsis not in nititieial stmctnrcs llie 
myths tiny gleaned end 1ln names of the gods they heard, also 
point lo this is a distinguishing pei nliarity An early nistaiiei 
is neotdid unong tin Niltnis o( M» mco In 1511 ruhii 
Peiea discos cud i 1 uein m idic p i nine fit Chalma neu M il 
linah o (a town lunous loi its ma„iei ms) whit li w is the sane 
tuny of the doty tilled (hi troll the Cue God ( *t ttl t in 
t» )tl god) icnei Ued tliioiighout the whole tmpue of Monte 
mull * lit destioyi 1 tin iintgi of the god, mil cometted 
the t nu rn into it Impel 

Wet uniot in in landing O/toteotl is meicly another name 
of the Nnliuatl iliiuuty lipeyollotl tin llenit oi Inside of the 
Mouiitiin who in the Codt \ lloigit and the ( ode\ ilit inns 
is u prest litt 1 seatid u] on oi in liniin Ills namt may equ illy 
well lie translited tin lleait ot Ihi I’liei 'or of the Town ’ 

l)i I iu it l Vlcr his show u bevoul to isonahle question that 
this duality did not oiiguully hi long to the Aztec Pantheon 
hut was introduced liom the South nther lioin the Zapotees 
the Mi\tecs, oi tht Mayan tubes beyond these f IheCnie 
God of the A/ttis is identicHl with the V oten ol the Izentals of 
Chmpas, anil with tht l q u\ llenh ol tile Qinehct. of lunte 
unli and ptobably with the Coznuin of the /upotecs 

1 lie rites ol nil ot these weic conducted in eaveins, and thue 
haie been pi esc nod m lei il interesting descuptionb of the eon 
teuta of these sieietl plaei s That relating to the “ dark house 
of Votan ' is gnut thus in tht work of the Bishop of Chiapas 

Votsn is the third hero who is nnmod in (lie calendar and some of 
hi* deseendsnlB still reside in the tow m T reopiecs whore they are known 
at VotaQB lie is sonieiiiniH refffirtd to as I oid ot the Sacred Dram and 
he Is aaid to liavi seen die great wall (a Inch must haws txen the lower 
of Babe!) and to have divided this land aiuoug the Indians and given lo 
each InlKj its language 


• Quaere reliant on lodoellmperiodoVonleiumi St eDiccl worn In h crtal A p 
pendlie ■ i (Mexico IHjO) 

t 1 >»m der GoU 1 epej ( Uoll Ira 7a|*tctenlxude and welter eudwArtt seine W ireeln 
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They say furlhei Dial he once dwelt in Iliichuotin a t wn nllicprt 
vinco o( Nic< nusoo Ncu then at the pH < t iIIl l 1 1 i/t aloy in hr 
constructed by hi iwing w till hia breath adiikhousi an 1 put tapirs in 
the n\er ami in the h uec n gust trcasuit. ui 1 left ill infliar n i if i 
noble lady assisted by guirliuis (llapn it) to pri serve l Ins tr name 
ronai'tcd of earthenware vasts with (mere of the sum, null ml i atom 
on which were inscnliel Iht, flu>n.s of the am i< nl ii itivi bei rsnaliMii] 
in the calcnd ir ehalclu ittet whrli me i,run simik an l i Hi r u| ci 
atitloua nhptls 

All of these were taken fr in tin < tvo nnl pul licly b lined in the 
plara of Iluchuctun on the octisicm ot our drat duct sail visit tin rc in 
1601 having been kllvcrcd to ue by th< lady in chii^o an 1 tin. minr 
diana All the- Indians have greet resprt t lor this Vot ui an I in some 
plates they call him the lieu l of the lawns * 

Thu English piiost 1 hum is (> tge who wns curate of a parish 
among the Pokonclu fiuhuis o( (1 u item'll t ilmiit 10J0 tclitcs 
hie thscotciy of such ii cut in which the idol wee picscncd 
and gives this clcsoiption ol it 

We found the Idol itamling u| on a low stool cove roil with a linen 
cloth The substance of it wts wood hint k sinning like let as if it had 
1 een painted or smoked tin hum w is 1 1 a man s he id unt i the sh nil 
dere without, either Ucud or Mustache <s Ida loikwas glim with a 
wrinkled foicbead and broeel staring cyt« 

They boasted of tills then y,od saying that lie had plainly told them 
they should not behove anything I prcuchul of Clinst but follow the old 
ways of their forefathers f 

The hlnckcoloi heto mentioned lelie of ancient symbol 
ism, re fet ting to the night daikness uid the obsouuty ol the 
holy cavern 'Vetancuit informs us that the priests of the 
ancient paganism weie accustomed tomb then faces and bodies 
with an ointment of fat and pine soot when they wont to sat n 
floe in tho forests, so thut they looked us black as negiocs | In 
the extract from Ixuncz tie la Vega already gi\en, leal Ahau, 
the 1 Black King,’ 1 is named as one of the divinities of the 
nagaalists 

In some parts the principal idol found in tho caves was the 

* OtnttUmcioM Diocnmat pp S 10 
t Gage A Arm sorrrp <J tAr HrUJrdin pp tV 3SS 

t natra Mtxieann Tret* to 111 esp It Ur TlandelLor lull called attention toths nun 
inn of one or tho | rlnclpal ohlifk un mu tho Ait* ei TlUanralqux Han or the Dark 
Homo andthlnki It ralatodlo the Voten myth TveiflM Annual Report qf tie Peabody 
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mummied or exsiccated body of some former distinguished 
priest or ohiortuin. Ono such la recorded by llartholomb tie 
Plan, which was found among the Zn])otecs of Coatlan. It boro 
a name taken from the calondar, that of the tpntli dnv, and was 
alleged to bo the preserved endaver of a celebrated ruler * An- 
other interesting example is uarrnted by Villa Keilor y Snnehez.f 
who describes it us an eye- witness It was discovered in a spa- 
cious cuve located some distance to the nest of the city of 
Mexico, in NaliuatL territory, on the side of what was known us 
“ the Hun mountain " — la Mesa Je Tanati He speaks of it ns 
remarkably well preserved, “ both the muscles ami the hones.” 

“It waa Healed In an armchair which served for a throne, and was 
clothed in a mantle, which tell from Hie shoulder* to the feel. Tills a us 
richly adorned with precious stones, which, according lo tho native cus- 
tom, were sawed Into the texture of ilia cloth The figure also wore 
shoulder sirups, collars, bmcolels anil fastenings of silver. Prom Hb 
forehead rose a Clown of boauliful fealhero of different colors arranged 
so tliut one color should alternate with another The left hand was rust- 
lug on the arm ot the chair, while In the right was a sharp cutlues with 
silver mountings At ila feet were uuveial vuucs of fine stone, as marble 
and alabaster. In which were nlTurlngs of blood and me.it, obtained from 
the sacrifices " 

Tbo (mine writer refers to other examples of these snered 
caves which he hail seen in his Journeys One wns near tho 
town of Tcrcmendo, where the sides and roof hud been artifi- 
cially dressed into the shape of huge arches. A natural altar had 
been provided in n similar manner, and on it, at the time of his 
visit, were numerous idols in the figures of men mid animals, 
nnd before them fresh olTerings of copal and food Elsewhere 
he refers to many such caverns still in use as places resorted to 
by tho natives in la gran Sierra de Tlascala.\ 

These extracts prove tho extent of this peculiar worship and 
thenumlter of these Bubteiranean temples in recent generations. 
The fame of some of tho greater ones of the past still survives, 
as tho vast grotto of Chalcatongo, near Achlutia, which was the 
sepulchral vault of its ancient kings ; that of Totomachiapa, a 


Tlcircra, Jim 


’ lot Iltduu Otridentah *, Dec 111, Lib. Ill, cap. H 
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solemn acenc of sacrifice foi the ancient pnests that of lust 
lahuaon licai Sola (Oaxni i) winch w is a plan of woislup of 
tb( /apotccs long rifle r the Conquest uni that in the ( mo do 
Mono pontine near San I ntniisco del Mur * 

The intimnto meaning of tins cave cult was the woislup 
of the I arth The Pave Goel the TTcait of the Jlills lcilly 
t> pitied the Farth the Soil from whose dnik ilci sscs How the 
limpid streams ind spring the tendei shoots of the food phmtn 
as well as the great trees To the initnc Mexican the 1 arth 
whs the proi icier of food and dunk the common 1 atlici of All 
so that to this day when he would take i solemn oath he stoops 
to the eaith tone lies it with lun hand and lepeats tho solemn 
formula Cuir amn nichitla in tjtiotzinT Does not our (heat 
God see mo ? ' 


25. lhe identity ofthele?pciollotlofthc\ahunsanclth< Votin 
of tho T/cntals is shown not only ill the oneness ol meaning of 
the names but in the fnctlhit both ropiest nt the third d ly in 
the ritual c Uenelar If or tlna reason I tike it we Anil the nuin 
ber three so generally a am re l muni ei in the sy m holism of tho 
nagualists We ha>e already le lined in the e xtrart fioin Nuncr 
do la Vega that tho neophytes were instructed in elio-scs of 
three To this day in Sotcnp in the fists and festivals appointed 
by the native mimstnints are three eliys in duration f I ho 
semi Chnstiani7eel inhnbitiuts of lhe Sieira of Nayeiit the 
Nahuatl speaking Ctaotns continued 111 the last eentmy to ion 
erote three dnimties, the Dawn the Stone and the Ser|ie?nt J 
analogous to a similar “trinity ” noted by Father Duran among 
the ancient Aztecs § 

The number nine, that is 3x3 rccuis so frequently in the 
conjuration formulas of tho Mexican sorcerers that de la Serna 
exclaims “ It was the Devil himself who inculcated into them 
this superstition about the number nine 1 || 

• Bm um lsnpfordt Mexico Bit II pp Ml 288 Unwrir lhe dm Nation* Q» de la 
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1 ho other number s icicd to the nagualists was arven I hav e 
in a found essay given various reasons for Ik hiving thnt this 
was not dmved fiom tlie sevi n dayB of the Christian week but 
directly from the n iti\ t talc mini * Nunc/ dc la Vega tells us 
that tlu pation of the seventh dav was Luiulcan the Fcathire 1 
Scipcnt and that many nugiiiilists chose him as their special 
piotector As iluadi sem in (lualemila the ibild Anally ac 
cepted its mi ml when yen is old and among some ot the 

Naliuatl tubes of Mexico tin t nal nnd the calendar n imo was 
formally assigned on the hi tenth day after bath f Tioin sunilai 
impressions the Lake hicpnlB of Guatemala m untuned tli it when 
the lightning slukis the earth the thunder stone sinks into 
the soil blit uses to the silt ficc aftci seven years J 

1 ho thiee an l the stvc n were the i tiling numliers in the genea 
logical tipis of the Tipilts of ‘'an Silvndoi Ihc tice was 
painted with stun hi inches rcpuscnting degiccs of iclntionship 
within wbieh marriage w is foi hidden unless a man had pci formed 
some distinguished exploit in war when he could marry lieyond 
the neaicst tin t degiecs of relationship (y Another combination 
of J and 7 1 j multiplic ition explains the customs among the 
Mixes of dcseitmg foi 21 days a house in which a death has 
otciiricd | 

Ihc indications are that the nngualists derived these numliers 
fiom the thud and seventh days of the calendar month ’ of 
twenty days lepeololtec the Cave Clod was pation of the 
thud day and also Lord of Animals ’ the transformation into 
which was the teat of naguahstic power llaloc god ot the 
mountains and the rains to whom the seventh day was hallowed 
was represented by the nagualiBtic symbol of a snake doubled 
and twisted on itself and was geneially portiayed in connection 
with the Feathered Serpent ” (QncUaltostl Cuculchan, Guku 
mats all names meaning tbia), represented as carrying his 
medicine lug, nquipilh, md meenaoiy , the apparatus of the 

» The halt V C Wrml ir of OnfraJ iCiimm m I Mri to p 12 

f Motolli I* R tot A itiguot Snnylct * c I lAub-at Ir In Ind ot le la Anna Etpaha p. 
SCO (la CUm n tie Doc me lot I tlUotpa alaUtMani Ir £tptt*a) 

| Thtnnai C *o I orabalano delate iffua OileUquei MS mb > ooe Bayo 
| Hemra nidoria lelulullat Dee It Lib Till dp 10 
| Dieelonano l tutorial Aj pend Ice ubl mpri 

1 Saflor de Id Anlmela Coda TrQmanu Rt m m tii Fane II Lam It 
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native Illuminati, Ins Tolie marked with Ihe sign of the cross to 
show that he was Lord of the Four Winds nnd of Life * 

!ifl, The nagnalistic rites were liiglil) s> mbolic,nnd the sym- 
bols used had clearly defined meanings, which enable us to 
analyze the religious ideas underlying this mj'sterious cull 

The most important symbol was Fire. It was regarded ns 
the primal element and the immediate source of life Father 
Nicolas de Leon has the following suggestive passage in this 
connection 

"Tf any of their old superstition* lias remained more deeply rooted 
than Another In tho lienits of those radians, both men nud women, ll 
is lids about Are nnd Its worship, und about making new Are and pre- 
serving It for n year In «oorot places We should li© on llio watch for 
tills, and when in their confessions they sprsk of what the Firo said 
and how tho Fire wept, expressions which we nre apt lo pass by ns 
unintelligible, we mutt lay mu bands cm (bent for repiclicnsiou We 
should also be on the watch for their bsptlsin by Fire, a ceremony 
called the yiahtultoca,\ shortly after Hie liiitli of a child when they bestow 
on It (ho surnames , nor must tho lying In women and (heir assistants 
be permitted to sposk of Fire .uc the falher und mother ot all things 
and tho sntlior of nature , bcciuse it Is n common saying with them 
that Flro Is proscnl nl the birlli ami deaih of every creature ” 

This curious ceremony derived its nnmc from the i/iahmlh, n 
plant not unlike the absinthe, the powdered leaves of which, 
according to Father Snliagun, the natives were accustomed to 
throw into the flames ns an offering to the 0 re J Long after the 
conquest, and probably to this day, the same custom prevails In 
Mexico, the fumes nud odor of the burning leaves being con- 
sidered very salubrious and purifying to tho air of the sick 
room § 

* See Dr Peter's minute description In tho Cumptr Rrmla nr the Kighth Mesdnn or tho 
emigres International dee AmCilceiiistes, pp .vis, Bis la out- nl the conjiirmilon former 

las given by de la Sums (Manual rh Vuudnu, p iUi tho prle-t up " Yo soy el hcc r- 

dnte, el dloa Qmlailraall, quo seheJupA el liiflemo, y sublrPt lo superior, 7 hula Ion nueve 

laOernm " This writer, who was very competent In the Nahuall, Iranslatev the nunc 
Quotialooatl by "cuUbra coa crests" (vl , p 171), in uuusuul, but perhaps e correct 
rendering. 

t Hlv words here are somewhat obscure They srs, "■ HI baptlsmo de lliego, en donde 
laeponen lew snbre nombrea quo llsman yo tmUlocn, qnsndo nsren " This may bo trans- 
lated, "-The baptism of Are la Which they confer the names which they eall yakuetotu •> 
The obecorlty Is In the Nabustl, as tho word lora may be a plural of tumid, name, as ■ ell 

as the verb torn, to throw upon The psatge la from the ru mine dd Cido, loL 100, reno. 

t Sshagnn, llldarla dr la Xwm Etpatt t, Lib. Iv, cap. 24. 

1 11 li mentioned as awful for this piirpewe by the early physicians, Fran risen Xlme- 
Uc, Caatn Utrot dt la Nat* raloo, p. 144 , Hemaodet, Hut, thud Ko am Hit pan ir, Tom 
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The word yuthurltora means “the throwing of the ytauhtli" 
(from toca, to throw upon with the hands). Another name for 
the ceremony, according to Father Vetancurt, who wrote a cen- 
tury later than Leon, was apehualco, which haB substantially the 
same meaning, “ a throwing upon ” or “ a throwing away.” * He 
adds the Interesting particulars that it was celebrated on the 
fourth day after the birth of the child, during which time it was 
deemed essential to keep the Ore burning in the house, but not 
to permit any of It to be carried out, as that would bring bad 
luck to the child 

Jacinto de la Serna also describes thiB ceremony, to which ho 
gives the name tlpcuixthliztli, “ which moans that they pass the 
infant over the Ore ; ’ and elsewhere ho adds . “ The worship of 
Ore is the greatest stumbling-block to these wretched idolatera.”f 

27. Other ceremonies connected witli Ore worship took plauo 
in connection with the manufacture of the pulque, or otilt, the 
fermented liquor obtniuud from the Bap of the maguey plant. 
The writer Just quoted, de Vetancurt, states that the natives in 
bis day, when they had browed the now pulque and it wrb ready 
to be drunk, flrst built a fire, walked in procession around it and 
threw some of the new liquor into the flames, chanting the while 
an invocation to the god of inebriation, Tezoatzoncatl, to de- 
scend and be present with them. 

This was distinctly a survival of an ancient doctrine which 
connected the God of Fire with tbo Gods of Drunkenness, as 
we may gather from the following quotation from the history 
composed by Father Diego Duran.* 

•■The <hM wu a favorite offering to the gods, and especially to the 
God of Fire Bomotlmea It was placed before s Are in vases, sometimes 

Up. MO rapt Bourfcs, in hlanoent article on "The Medicine Ken of tbs Apaches” (In 
Ninth Annul Srfort qf tht Bunau qf Bhncton. p 621). nwicaU that tbs ytahnUB, of tbs 
Asters It the same as the "boride min," tbe pollen of a variety of eat-lall nab wblohtba 
Apaebas In a similar manner throw Into the Are as in oSertnt Hamandn, however, 
describes the yfeAmftt is a plant with rad Bowen, cnjwlni on mountain* and btn-ildew— 
no special of rush. there (bre De la Serna says It 1* the anlw plant, and that with It the 
natives perform lbs conjuration of tbs “ yellow spirit” (oooj uro ds amarUto evplrttado), 
that la. of tbs Fire (Itmrnai de JfMrires, p. 1ST). 

♦ From the vsrt) sprat Vetanoort's description Is In his Itabv JAsfcem, Ton. I, pp. 
IBS, M (U. Mezloo, 1BJ0). 

t Hts frequent references to It show this See his Jfcmaof de JftsUras, ». IB, 90, B. M, 
M, St, as, 171, 317, etc. Tbs word ScmhOUrtf Is oompoonded of DsrerW, tbs health or 
flreplaoa, and I rSW e fa , to darken with moU 
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It wu Mattered upon the flame' with a brush, at other times ll was poured 
out around the fireplace.”* 

28. Tho high importance of the Ore ceremonies in the accrct 
rituals of the modern May ns is plainly evident from the native 
Calendars, altliongh their signification has eluded the researches 
of students, even of the laborious l’io Perez, who was bo inti- 
mately acquainted with their language and customs. In these 
Calendars the (Ire-priest is constantly referred to ns ah-toc, liter- 
ally “ tho Are-master " The rites he celebrates recur at regular 
Intervals of twenty days (the length of one native month) npart 
They are four in number On the first he takes the fire; on the 
second he kindles the Are, on the third he gives it free pla> , 
and on the fourth he extinguishes it. A period of five days is 
then allowed to elapse, when these ceremonies nre recom- 
menced in the same order. Whatever their meaning, they are 
so Important that in the liul Xoc, or General Computation of 
the Calendar, preserved in the mj stio“ Books of Chilan Balnm,” 
there are special directions for theso flre-umsters to reckon the 
proper periods for the exercise of then strange lunctlons f 

29. What, now, was the soiitiincut which underlay this wor- 
ship of Are r I think thnt the facts quoted, and especially the 
words of Father do Leon, leave no doubt nbout it. Fire was 
worshiped ns the life-giver, the active generator, of animate ex- 
istence. This idea was by no means peculiar to them. It ro» 
peatedly recurs lu Sanskrit, in Greek and in Teutonic m) tliolog} , 
as has been ably pointed out by Dr. Hermann Cohen J The 
fire-god Agni {ignis) is in the VedHB the Maker of men; Pro- 
metheus Btcals the fire from heaven that he may with it animate 
the human forme he has moulded of clay , even the connection 
or the pulque with the fire is paralleled in Greek mythos, where 
Dionysos is called Pyrtgenes, the “ fire-bom.” 

Among the ancient Aztecs the god of Are was oalled the 

■ Drain, HUarta dr lot Bulks it la Sum EtpaMa, Tom. U, p. IKK Sahegim add* that 
thtwttwM poured mi the hearth at toot eetiarata polula, douhUem the four cardinal 
Potato. KUtortad* Sum EtpaKa, Lib I, oap. 19 He la Serai deanrlbea the earn* ««*- 
raoer a* nrreiu Is hU day, Kaxual dt SuiiSrot, p 33, The I nr oration ran — " Shining 
Bote, light-giving Roes, receive and rvjolre m> heart before the Ood.” 

t Aoopy of tbeee itaiiie " Broke of Chll»n Balam " le In my pom e a rt n o. I bare de- 
•odhad them hi my Smoyt V on jieHeatM (Philadelphia, 1W1). 

**u*rlflficr ysUttrMtkctotit, Bd. vl, a 119, erg. 



Brinton ] 


54 


[Jui 0 


oldest of gods If lehueteotl mil also Oui father Toll as it 
was believed fioin him all tli ngs weie derived * Both among 
them and the Mayas is I have [ ointed out in a previous woik 
he was suppose 1 to gotern the generative proclivities and the 
sexual relations f Another of his names was Ytu/ be. tfii which 
can be translated Got of the Groon Leaf that ib ol vegetable 
fecundity anl pro luetiveness J 

lo transform themselves mto a glole 01 bill >f Aie was as we 
lime seen (ante \ 29) a power claune 1 by evpeit multilists 
and tohandlo it with nnj in ty or tc bl wit from the mouth was 
one of their commonest exh l tions Nothing so much proied 
their supeiiority as thus to mosti r this potent element 

30 1 ho same name alovo leferrel to the Ileait of the 
town or of the HiIIh whs thnt which ut a comparatively 
late dute was npplie l to nn l lol of green stone preserved with 
religious care in a cavern in tho C erro do Monopostiac not far 
fiom San Francisco del Mar Tho spot is still belieied by the 
natives to be eneh in ted ground nnd protected by supeihuman 
powers § 

These green stones oalle l chalchiutft of jadeite nephrite 
green quartz oi the like were accounted of peculiar leligious 
significance throughout southern Mexico and probably to this 
day many are j reserved among the indigenous population as 
amulets and charms 1 hey wcie often carved into images either 
in human form or repiesenting a Gog the latter apparently the 
symbol of the waters and or fertility Bartholomi de Alva re 
feis to them in a passage of his Contessionary The priest aBks 
the penitent 

Doit thin possess st this very time little idols of green stone or 
frogs made of it (»a ehaleltuh coeomnv tkiUJuuh tamatoiUn') T 

Diet lliou pul them out in the sun lo be warmed 1 Dst thon keep 
them wrapped in cotton coverings with great respect and veoeratl nT 
Dost lb iu believe and hold f r very truth that these green stones 
give thee food and drink even as thy ancestor* believed wb idled In their 
Idolatry f Dost thon believe that ihey give thee aocceaa and prosperity 

* Bshsson BHtorla tie Anew StpaHa Lib 1 asp. 18 . The Nshnatl tsxt Is more deflnlts 
than the Spanish ummlaUon 

t Bee my Mytht JVortrf p. 1M **, 

jin lbs Wahnatl linguae* tbs weed wWI (sfatfl) has Hoar m s aalngs s plant s Ini 
Swiss s fear sad s oomst 

| J fi CUrlsdo Dtudiot HMortm dd AMdo OataquHo Tgo l p. a etn. 
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sod good thing!, and all that lhou halt or a tahest t Because wo know very 
will that many of you 10 believe at tlili very time.”* 

Down to quite n recent date, and perhaps still, these green 
stones nre employed in ceitnin ceremonies in vogue among the 
Indians of Oaxaca iu order to ensure a plenteous maize harvest. 
The largest ear of com in the Held is selected mid wrapped up 
in a cloth with some of these chnleliiuitc At the next corn- 
planting It is taken to the field and buried in the soil This is 
believed to be a relic of the worship of tho ancient Znpotec 
divinity, Qulegolam, who presided o\cr cultivated fields. f 

They are still in use among the natives ns lucky stones or 
amulets. In the Zotzil insurrection of 18C9, already referred to, 
one was found suspended to the neck of one of the slain In- 
dians It came into the possession of M M tiler, who has de- 
scribed and figured lt.f It represents a human head with a curi- 
ous expression and a singular headdress. 

From specimens of these amulets preserved in museums it is 
seen that any greenish stone was selected, preferably those yield- 
ing a high, vitreous polish, os jadclte, turquoise, emerald, ohlor- 
melanite or precious serpentine. The color gate the sacred 
character, and this, it seems to mo, was distinctly meant to be 
symbolic of water and its effects, the gieen of growing plants, 
and hence of fertility, abundance aucl prosperity 

31. There is another symbol, still venerated among the pres- 
ent indigenous population, which belongs to Nagualism, and is 
a survival from the ancient cult; this is tho Tree. The species 
held In especial respect Is the ceiba, the silk-cotton tree, the 
ytiamatl (knife-leaved paper tree) of the Nahuas, the yax eke 
(green, or first tree) of the Mayas, the Jiombax ceiba of the 
botanists. It Is of great size and rapid growth. In Southern 
Mexico and Central America one is to be seen near many of the 
native villages, and is regarded as In some way the protecting 
genius of the town. 

Sacred trees were femlllar to the old Mexican oult, and, what 
is curious, the same name was applied to such as to the fire, 

* Alva, n^ffmbmarla r* Lcnfm 1 Malrana, M. 8. 

t CarTistlo, IMxdioi Hidorlrm, pp. «, 7. 

t la Lb* Strut <T SUoxympMt. Tom. Ill, p. IIS. Sotos vary 1 m object* of thl* claw ON 
dauttad by S. <3. Sqnlsr, In hla " Observation* on lbs ChslablhulU," In tbs Amah tf 
M* IfMMi tfltatwnt AUory, VoL 1 (Ksv Tort, IB**). 
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lota Oui Fithcr They are said to have represented the gods 
of woods ind wntcis * In tlu. ancient m3 thology we often hcai 
of the tue of life ’ repicsented to hate four branches each 
sacred to one of the four cardinal points and the divinities assu 
dated therewith 

Ihc com ciitioiinli/p 1 form of this tree in the Mexican figure 
tivc paintings stiongly icsemhlts a cross Examples of it are 
nuincious uid uiiinistnknllc as foi institute tin eiueifoim tioe 
of life rising from n head with u pi oti tiding tongue, 111 the 
Vienna Codex f 

32 . lhus the Bign of the cross eithtr the foim with tiual 
aims known ns tlu cross of St Andiew which is the oldest 
Ghnstian foim or the Latin doss with its nrmB of unequal 
length came to Ik the ideogiam (01 life in the Mcxicun 
hieroglyphic writing and ns such with more 01 less variants 
was employed to signify the t nalU or mjtal the sign of 
nativity tlu natal day the personal spirit J The amieilt 
document tilled the Mappt Quinal/in offcis examples and its 
meaning is explained by vauoiis tuly wntcis 1 he peculiar 
oliamter of the Mexican ntuil tnlendni by which nativities 
were cnhulatcd favoied a plan or repiesenting them in the 
shape of a cioas , as we see in the Bingulai Codex C> uc 1 
foi mis of the liotunni Guupil collection 

33 . But the doctrines of Nagualism had a phase e\en more 
detestable to the missionaries than any of these an esoteric 
phase which brought it into relation to the libidinous cults 
of Babylon and the orgies of the Witches’ Sabbaths ” of the 
Dark Ages Of those occult practices we of course have no 
detailed dcBti iptions but theie are hints and half glances which 
leave us in no doubt 

When the mysterious metamorphosis of the individual into 
his or her nagual was about to take place, the person mast 

• nieffo P lima Hutorta dr lot TndJot te Itue a StpaHo Tim II p 110 

t In Klasabonmsh Antlqnitla of Von Vol II PI ISO On the oraa u s Dm de- 
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strip to absolute nudity + an 1 the lascmous Air) of I tmli of 
naked Nngunlists meeting in lemotp gladffl by si nliglit in in 
the dirk ice esses of caves dint mg lifore llic stitucs ol the 
ancient gods wreic scenes IhnL stiired tlu I in iticisni ol the 
Spanish missionai ics to its highest pitch lhshop I uicla in 
forms us that in ^ iu elan tin dime then known is tin vauil 
was one of the few in which both men and wonui look, put 
and that it w is not 1113 decent ’ It was illeiwirds pio 
hibited by the pnests We have excellent nuthoiily that sue h 
wild ntes continued well into the picscnt ccnliiiy dost to 
the leiding cities of the Slate f and it is hi n lily likelv lint they 
aie not unknown to da} 

34 . Moreovei it is certain that among the \nguilists one 
of their most levered sjmhols was the s tptnl 111 ClmpnH 
one of their highest ordtis of the lnitiited was tint of the 
chuiui or serpents Not only is this in Christnn symbolism 
the fuun and sign of the Pnntc of Fvil and the enemy of God 
but the missionaries wcie awuc that in the istrologieil sym 
bols of ancient Mexico the serpent represented tin ph II s 
that it was regarded as the most potent of sll the signs J and 
modern reseirch has shown contrary to the opinion long held, 
that there was among these nations in extriordin ir\ an 1 ex 
tensive worship of the lecipiocal principle of natuie associated 
with numerous phallic emblems (j 

Hugo phalli of stone have been discoveied one for instmce 
on the Cerro de las Navajas not far hom the tify of Mexico 
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And another in the State of Hidalgo. * Probably they were 
used in some such ceremonies as Oviedo describes among the 
Nahuos of Nicaragua, where the same symbol was represented 
by conical mounds of earth, around which at certain season* the 
women danced with libidinous actions. Although as a general 
rule the pottery of ancient Mexico avoids obscenity, Brasscur 
stated that he had seen many specimens of a contrary character 
from certain regions,! and Dr. Berendt has copied several strik- 
ing examples, showing curious yon i symbols, which aro now in 
my possession 

We may explain these as in some way connected with the 
worship of Pantecatl, the male divinity who presided over pro- 
fligate love, and of Tlaxolteotl, the Venug Impiulica of the Aztec 
pantheon ; and it is not without slgniflcance that the cave-temple 
of Votan, whose contents were destroj ed by the Bishop of Chi- 
apas, in 1691 (see above, p. 47), was located at Tlazoaloyan, both 
names being derived from a root signifying sexual notion-! The 
other nnme of the divinity, called “ the Heart of the Hills,” is 
in Quiche, Alom, “ he who begets,” and the Zapotec Cozaana, an- 
other analogue of the same deity, is translated by Suler, “ tho 
Begetter." Such facts indicate how intimately the esoteric 
dootnnus of Nagualism were related to the worship of the re- 
productive powers of nature. 

35. It will readily be understood from what has been said 
that Nagualism was neither a pure descendant of the ancient 
cults, nor yet a derivative from Christian doctrines and Euro- 
pean superstitions. It was a strange commingling of both, often 
in grotesque and absurd forms. In fact, the pretended Christi- 
anity of the native population of Mexioo to-day Is little more 
than a figment, according to the testimony of the most competent 
observers § u . 

The rituals and prayers of the nagualists bear witness to^ 
this. It is very visible In those I have quoted from NuBex de 

• Cl Q Tnmyre, Exploration mnmltxrhpv! rin Regime XcdeaiM*, p t» (Parti, IMS), and 
SuMdt* de la Bodtu d‘ XmkropoinoU de Fane, Juln, IMS. 


t From wo, to Join tofether. Compare my An)> of aw Amwrleantd, p. 417 (PhflaiM- 
pWa.l»0). 

( ••■lndlo KoilosoositodavlaUolita." F Plmsotol, La8i t w adm a<tiuil<Ula Jftma 
<U Mateo, p. )«7. 



la Vega, and I can add an interesting example of it which has 
not heretofore been published. I take it from the MSS. of 
Father Vicente Ilomandcz Spina, cura of Jxtlavacnn, in Guate- 
mala, a remote village of the Quiches. He wrote It down in the 
native tongue about forty years ago, an recited by an ah kxh, 
“ render of days,” a native master of the geuethliac art, who had 
composed it in favor of a client who had asked his intercession. 

Prayer of an Ah-Kxh. 

“O Jesus Christ my God thou God the Sun, with the Father and the 
Holy Spirit, art ray only God To day, on this day, at this hour, on this 
day Tiling, ( call upon tho holy souls which accompany the sun-rising 
and the sun-seitlug of the day with these holy souls I call upon thee, O 
chief of the genii, thou who dwcllest In tills mountain of Bllia Raiquin , 
come, ye holy spirits of Juau Vachlar, of Dou Domingo Vaclilac, of Juan 
Ixqulnptap, the holy souls of Francisco Excoquleh, of Diego Boom, of 
Juan Fay, of Alonzo Tzep , I call the holy bouIs of Diego Tzlquln and of 
Don Pedro Noh you. O priests, to whom all things are revealed, and 
thou, chief of the genii, you, lords of Ihe mountains, lords of ilio plains, 
thou, Don Purupeto Marlin, come, accept tins Incense, accept lo-day this 
candle.* 

"Coma also, my mother Iloly Mary, the Lord of Esqulpulas. (lie Lord 
of Cupelagua, the beloved Mary of Chiantla, with her who dwells at Ban 
Lorenzo, and also Mary of Borrows, Mary Balm Anna, Mary Tihurels. 
Mary of Carmen, with Salat Michael the Archangel, Ihe captain Bt 
Janies, St. Chrlitoval, 8t Bebaiilan, Bt. Nicolas, Bt. Uonaveniunt, Bt. 
Bernardln, St. Andrew, Su Thomas, St. Bartholomew, and thou my be- 
loved mother Bt. Catherine, thou beloved Maiy of the Conception, Marjr 
of tho Rosary, thou lord and king Pascual, be here present. 

"And thou, Frost, and tlioa, excellent Wind, tliou, God of Iho plain, 
thou, God of Qulic-Bosulup, tliou. God of ReLal-Uleu, thou, lord of Ban 
Gregorio, thou, lord of Clill-Masa. [These are mountain* and localities, 
and In the original there follow the names of more than a hundred others. 
The prayer concludes as follows :] 

“ I who appolut myself godfather and godmother, I who ask, I 

the witness and brother of this man who asks, of ibis man who makes 
himself your son, O holy souls, I ask, do not let any evil happen unto 
him, nor let him be unhappy for any cause. 

“ [ the priest, I who speak, I who burn this Incense, I who light this 
candle, I who pray for him, I who take him under my protection, I ask 
you that he may obtain his subsistence with facility. Thou, God, canst 
provide him with money ; let him not tall 111 of fever ; I ask that he shall 

* The ■ holy souls” who in her* appealed to toy name are those of deoemasd ak kxh, ca 
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not become paralytic that lie may not choke with severe coughing that 
be be not bitten by a serpent that he become neither bloated nor aslli 
matit that be do not go mad that ho be not bitten by a dog that lie be 
not siruck by lightning that he be not clicked with brandy that he he 
not killed a ith iron n r by a stick and that ho be not camod off by an 
eagle guard him O clouds a d him O lightning aid him O thunder 
aid him Bt Peter aid linn St Paul aid linn eternal b atber 

And I who up to this lime Imre ip iken fir him to you I ask you that 
sickness may visit lus enemies ^o t rder It that when Ins enemies go 
firth from tlieir houses they may moot sickness order it that wherever 
they go they may meet troubles do your offices of Injury to them where 
soever they are met do Uni that I pray O holy souls God be with you 
God the Father God the Son God the Holy Spirit Amen Jesus 

Moat of such invocations are expressed in terms fur more re 
conditc md symbolic than the abote We have many such 
prew.ivecl in the woik of I icinto de la Set na, which supply 
ample mateual to acquunt us with the peculianties of the 
saored and acciet language ol the nngualiBts I Bhall quote but 
one that employed in the ctinous ceremony of calling back the 
tonal ’ lefcirtd to on a previous page I append on explanation 
of its obscure metaphois 


Invocation fot the .Restitution of the Tonal 

' IIo there I Come to my aid mother mine of the skirt of precious 
stones I 1 What keeps thee aw sy grav ghost white ghost!* Is the ob 
stacle while or is it yellow f Bee I place here the yellow enchantment 
and the white enchantment * 

I the Master of the Mailers of enchantments have come I who 
(brined thee and gave theellfe 4 Thou mother mine of the starry skirt thou 
goddess of the stars who glvent life why but thou turned against this 
onef* 

' Advene spirit and darkened star I shall sink thee In the breadth and 
depth of the waters' I master of spells speak to thee Ho there I 
Mother mine whose skirt Is made of gems come seek with me fbe shiftr 
log spirit who dwells In the houee of light 1 that we may know whet god 
or mighty power thus destroys and crushes to earth this unfortunate one 
Green end black spirit of slckneas leave him and seek thy prey olee 
where 

"Green and yellow ghoet who art wandering u If lost, over mono 
tains and plains, I seek thee I desire thee , return to him whom tbou hut 
abandoned Thou, the nine times beaten the nine times smitten see that 
thou tall me not 1 Come hither, mother mine, whose robe le of prcolou 
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gem# , one water, two water* , one rabbit, two rabbits, one deer, two 
deers ; one alligator, two alligators ' 

"Lo 1 I myself am here ; I am most furious , 1 make the loudest noise 
of all , I respect no one , even sticks and stones tremble before me Whnl 
god or mighty power dare face me, me, a child of gods and goddesses f 10 
I have come to seek and call back the tonal of this sick one, wherever it 
Is, whllhareoever It has wandered, be It nine limes wandered, oven unto 
the nine Junctures snd the nine unions 11 Wherever It Is, I summon it 
to return, I order It to return, and to heal and clean this heart and this 
hood ” 


Explanations. 

1. The appeal is to Water, regarded as the nnlversnl Mother The 
"skirt of precious stones " refers lolhe green of the precious green stones, 
a color sacred to water 

2 The question Is addressed to the tonal 

8. The yellow enchantment Is tobacco , the white, a cup of water. 

4 That It, assigned the form of the nagual belonging to the sick mun. 

5 This appeal Is directed to the Milky Way 

0. The threat Is addressed to the tonal, lo Irlghton It Into reluming 

1. The “shining spirit" Is the Fire-god. 

8. The yellow tobacco, prepared ceremonially In the manner Indicated. 

0. These are names of days In the native calendar which are Invoked 

10. The priest speaks In the person of his god. 

11 Iteferring to the Nahnatl belief that there ire nine upper and nlno 
under worlds. 

From the same work of de la Serna I collect the following 
list of Byrabollc expressions. It might easily be extended, but 
these will be sufficient to show the flgurativo obscurities which 
they threw around their formulas of conjuration, but which were 
by no means devoid of coherence and instruction to those who 
could understand them. 

Symbolic Expressions of the Eagualists. 

Blood —"The red woman with snakes on her gown ” (referring to Itto 
vein*). 

Copal Qvn.—" The white womsn ” (from (he whitish color of the fresh 
gum). 

Cords (for carrying burdens).— " The snake that does woman’s work” 
(becanse women sit still to knit, and tba cord works while Itself is car- 
ried). 

Drunhtnnsts ,— "My resting time, ” or "when I am gelling my breath.” 

Tk» Barth .— "The mirror that smoke* ” (because of the mist* that rise 
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from It) "the rabbit wlih It* mouth upward (the rabbit In opposition 
to ths one they see In the moon with Its mouth upward because of the 
mists which rise from it like the brealli exhaled from the mouth) the 
flower which contains everything (as all fruit proceeds (rom flowers si 
does all vegetable life proceed from the earth which is ilierefire spoken 
of as a flower), the flower which biles the mouths (a flower lor the 
reason given It eats iho m >uths because all things nLcessanly return to 
it and are swallowed by it) 

ftageri — The five fates or the five works or the five fields 
(because by the uso of Ills Anger* man works out bisown destiny Honco 
also the worship of the Hand among the Nahuas aslhcgxl Maul and 
among the Mayas as Ihe god Kab both which wor Is mean hand ) 

Fire — Our Bather of the Four Heeds (because the ceremony of 
makiDg ilia nu Are was held on tho day B >ur Heeds 4 Acatl) tho 
shining rose the yell iw flj er lha red haired one the yellow 
spirit 

A Knyft of Ooppei — The yellow Chiclnmec (because the Chichi 
mecs were alleged to tear < ut the bowels or their enemies) 

He Miguey Plant — My sistei the eight in a row (because It was 
planted In this manner) 

A Hoad— That winch Is divided in two and yet has neither begin 
ntng middle nor end (because ltalwmis lies in two directiooa from a 
person and yet all roads lead Inio otheri and thus never end) 

Sirkneu — Ihe red woman the brealli of tho flame,’ our 
mother the comet v a)l referring tn the fever) the Gbicliimrc (be 
cause It aims In destroy life like these savage wamors) the spider 
(because or its venomous nature) 

Smoke— The old wife (» e of the Ore) 

The Sun — Our holy and pockifled Uncle (referring to the myth of 
Nanahuatl who was syphilitic and leaping Into the flames of afire roso as 
the bud) 

Tobaeeo — The nine (or seven) times besten ” (because for sacred pur 
poses It was rubbed up this number of times) ‘the enchanted gray one ’ 
(from Its color and use In conjuring) 

Wiirr — The Green Woman (from the greennesa which followa 
moisture) our Mother whose robe Is of precious stones ’ (from the 
green or vegetable life resembling the turquolae emerald Jade, etc ) 

30. It might be asked how the dark arts and seoret cere 
monies of the Naguahsts escaped the prying eyes of the officers 
of the Holy Inquisition, which was established in Mexico in 
1571 The answer is, that the inquisitors were mstruoted by 
Cardinal Diego de Espinosa, who at that time was Inquisitor 
General and President of the Council of the Indies, “ to abstain 
from proceedings against Indians, because of their stupidity and 
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incapacity, ns well as scant instruction in the Holy Catholic 
faith, for the crimes of heresy, apostasy, heretical blasphemy, 
sorcery, incantations, superstitions," etc. 

Energetic inquisitors, however, conceded very grudgingly this 
exemption. In the imposing auto de If celebrated in the city of 
Mexico, in 1659, a half-breed, Bernardo del Carpio by name, 
son of a full-blood Indian mother, accused of blasphemy, etc , 
endeavored to escape the Uoly Cilice by pleading his Indinn 
blood ; but his appeal was disallowed, and the precedent estab- 
lished that any admixture whatever of European blood brought 
the accused within the jurisdiction of the Inquisition * Even 
this seems to hare been a concession, for we And the record of 
an auto de fe held in J 609, in the provim e of Teh nan topee, in 
which eight full-blood natives were punished for worshiping 
the goddess I’lnopina.f Mr. David Ferguson, however, who has 
studied extensively the records of the inquisition in Mexico, in- 
forms me thnt in none of the trials road by him has he observed 
any rhnrgcs of Nngunlism, although many white persons were 
accused, and some tried, for consulting Indian sorcerers. 

37. It will be seen from what I have snid, that the rites of 
Nagualism extended as widely as did the term over Mexico and 
Central America. It becomes, therefore, of importance to dis- 
cover from what linguistic stock this term and its associated 
words are derived. From that source it is reasonable to sup- 
pose the rites of this superstition also had their ongin. 

The opinions on this subject have been diverse and positive. 
Most writers have assumed that it is a Nnhuatl, or pure Mexi- 
can, word ; while an eminent authority, Dr. Stoll, is not less cer- 
tain thnt it is from a radical belonging to the neighboring great 
stock of the Mayan dialects, and especially the Quiche, of Gua- 
temalo-J Perhaps both these positions are erroneous, and we 

* fee the Rciarftrn dd Auto etkbrado cn Mexico, oflo de ION (Jfeiico, En U ImprrntaU^ 
Suite Offleio, 106#). 

t J. a Oarriedo, OhuUot flnforfto* del Xetado Oaxaqutno, Toro I, pp S, # (Oazaca, 1 M#) 
About UM s number of Indian* In the province of Acapulco were put to death lhr hav- 
ing buried enchanted eehe* beneath the floor at i chapel I (Serna, Manual de ITMUtm. 
P H) 

t " Kagual lit In erlner oometen Pom naoal eln ethic* Qulcht-Wort, eln BnMaotl 
Tom Initrn men tele, vom Btamme a ad, wlacn, rtktnnen Aaoal i.t deaJenln, wcoit 
Oder woran etwee, In fletero PaUe dai Behlekwl irt KJndn, erkannt wild, nnd hat nit 
dm m eTlkenlwihen aoJhuH (Baza), roll dam mSa <■ rlelleloht In VarUndunf brinpen 
mdohta, elates n Kihaflbn.' Guana i ala, a. atl 
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must look elsewhere for the true etymology of these expressions 
Unquestionably they hid become domesticated in both Maya and 
Nahuatl but there is some itason to think they weie loan words 
belonging to another and perhaps more venerable civilisation 
than cither of these nations could claim 

To illustrate this I shall sul join several senes of words de 
lived from the same in lu il which is at the basis of the word 
ungual the series three in number being taken from tbc tbiee 
lodirally diverse though geographically contiguous, linguistic 
stocks the Ma}a the 7apotci and the Nahuatl 

Fiomthe Maja of Yucatan 

Naval or nautal a native dance firbldden by the missionaries 
Natttl, mlent skill si illy 
Nail intelligence wlsd m 
Niatah to understand t > divine 

Nanaol toe nuder l > contemplate to meditate to commune with one 
self to enter into onosclf 

Noh great skillful as noh ahtth, a skillful hunter 

From Maya Dialects 
Quiche LaxoHtquxL 
Naval a witch or aorcerer 
Nivalin to tell fortunes to predict tha future 
Qui nauakn to sacrifice to offer sacrifices 
Na to feel to suspect to divine to think in one s heart 
Nao to know to be alert or export lu something 
Naol a skillful person a rhetorician 
Naotu in to make another Intelligent or astute 
Natil the memory 
Natvb the soul or shadow of a man 

Noh the god of reason ( Genius der Vernunft Schsrrer) 

Noh to fecundate to Impregnate (Popol FuA) 

Tikhtal 

Xqna to know 

X gnavlai to know often or thoroughly (frequentative) 

Noam wise astute (naom nnu> hombre sablo) 

Naoghx an, science 

Naoglubal memory 

Qbuoghil, a wise man 

Alaghom noon, the Goddess of Wisdom 



From the Zapotcc, of Oaxaca. 

Nana, gana, gdna, to know 

Nona, to know thoroughly, to retain In the memory 
Nana ticha, or noun lu, a wise man 
Gvtla nana, or guela nomi, wltdom, knowledge 
Hue gona, or ro gona, a teacher, a master 
Na In, truth , ni nalu, that which Is true. 

NiiciHa, or naeinui, skill, dexterity 
Hut mi a, a medicine mao, a " uagualist.” 

Nahna, to apeak pleasantly or agreeably 

Nayaa, or nayapi, to speak easily or fluently 

Rigoo gona, to sacrifice, to ofllr sacrifice 

Ni nana, the understanding, the Intelligence, generally. 

Nay anti, the su|>erlor reason of man 

Nagun } superiority, a superior man (genlileza, gontil hombie) 

From the Nahuall , of Mexico. 

Naua, to dance, holding each other by the hands 
Naualli, a sorcerer, magician, enchanter 
Nauallotl, magic, enchantment, wllchciaft 

Nauatl, or nahuatl, skillful, astute, imait , hence, superior , applied to 
language, clear, well-souudlng, whence t perhaps) the name of the 
tongue. 

Jlfauati, to speak clearly and distinctly. 

Nauatlato, an Interpreter. 

38. I believe that no one oan carefully examine these lists of 
words, nil taken from authorities well acquainted with thu sev- 
eral tongues, and writing when they still retained tbei r original 
purity, without acknowledging that the same radical or sellable 
underlies them all ; and further, that from tho primitive form 
and rich development of this radical in the Zapotee, It looks as 
If we must turn to it to recognize the origin of aH those expres- 
sions, both In the Nahuatl and the Maya linguistio stocks. 

Th« root rus, to know, is the primitive monosyllabic stem to 
which we trace all of them. Nahual moans knowledge, es- 
pecially mystlo knowledge, the Gnosis, the knowledge of the 
hidden and secret things of nature ; easily enough confounded 
In uncultivated minds with sorcery and magic.* 

• the 4bW Braaaur ohaerraa • "La mot nafmai, qnlret dire loots aclence, ou •plane* 
da toot, art fMqoemmeat employe pour exprimer la aoroallaria ohrt eea population*." 
IhilMla de la HotUtt da OlagnipUe, UB7, p 2SD. 1 n another pa«*«* ofhl* war kithe ipecu ■ 
lattv* AbM trandftaa naual by tha bgllih "know aU, ' and ia not arena to baUarlDf 
that tha latter li but a alt*ht variant of tha fbrmar. 

noo. iUL PHILOS. *00. XXXIII. 144, L PWHTKB m. 21, 1824. 
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It ib very significant that neither the radical na nor any of its 
derivatives are found in the lluusteca dialect of the Mayan 
tongue which was spoken about lainpico far removed fiom 
other members of the sto< k 1 he inference is that in the south 
ern dialeets it was a borrowed stem 

.Nor in the Nnhuatl language— although its very name ib de 
rived from it * — docs the radical na appear in its simplicity and 
true significance To the kahuna also it must have been a 
loan 

It is true that le la Serna derives the Mexican na\ allt a 
soroeicr fiom the verb nal laUta to mask or disguise oneself 
because a navalh is one who masks or hsguiaeB himself under 
the form of some Iowlt animal which is his najual f but it is 
altogether likely that nahu iltw dcuved its meaning from the 
custom ol the me ticine men to wear masks during their cere 
monies 

Therefore if the term naqnal and many of its associates 
and derivatives were at first borrowed from the /Jspotec lan 
gunge a necessary oorrollary of this eonclusion is that along 
with these terms came most of the superstitions ntes and 
beliefs to which thev allude which thus became gi fitted on the 
general tendency to Buch superstitions existing evcrywhcie and 
at all times in the human mind 

Along with the names of the days and the hieroglyphs which 
mark them and the complicated arithmetical methods by means 
of which they were employed were earned most of the doc 
trines of the Nagualisti and the name by which they m time 
beoame known from central Mexico quite to Nicaragua and 
beyond 

Ibe mysterious words have now, indeed lost much of their 
ancient significance In a recent dictionary of the Spanish of 
Mexico nagual is defined as a witch , a word used to frighten 
ohlldren and make them behave J while in Nicaragua, where the 
former Nahuatl population has left so many traces of its pres 
ence m the language of to day, the word nagual no longer means 
an aotor in the black art, or a knowledge of It, but his or her 

• Be* an Vtlete by ate •□titled On the Wort* Ansboeo sod Hairnet! In tbe 
Ameritm AMbptarba torHorember IBM 
i MamuiBe MbtUne p BO 

I Jeeue Sencba* Oiatario He Kara CUAiui darieadai tUi Idioma MJotai, mb root 
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Armamentarium, or tbe box, jnr or ease in which arc kept the 
professional apparatus, the talismans and charms, winch consti- 
tute the stock in trade or outfit of the necromancer * 

Among the Lacnndons, of Ma\nii stock, who inhabit the 
forests on the upper waters of the Usumacinta river, at the 
present day the term naguate or nagutlat is said to be applied to 
any one “ who is entitled to respect and obcdieneo by age and 
merit;" I but in all probability he is also believed to possess 
superior And occult knowledge. 

30. All who havo any acquaintance with the folk-lore of the 
world are aware that tlio notion of men and women having the 
power to oliange themselves into bcaBts is as wulo as supersti- 
tion itself and older than history. It is mentioned In the pages 
of Herodotus and in the myths of ancient Assyris. It is the 
property of African negroes, and the peasantry of Europe still 
hold to their faith m the reality of the were-wolf of Germany, 
the loup qarov of France and the lupo mannaro of Italy Dr. 
Richard Andr^e well says in his interesting study of the subject : 
“ He who would explain the origin of this strange superstition 
must not approach it as a national or local manifestation, bill ns 
one universal In its nature; not as the property of one race or 
family, but of the species and its psychology nt large.” J 

Even In such a detail as the direct connection of the nnmo of 
tha person with his power of change do we find extraordinary 
parallelisms between the superstition of the red man of America 
and the peasant of Germany. As In Mexico the nagual was as* 
signed to the Infant by a form of baptism, so in Europe the 
peasants of east Prussia hold that if the godparent at the time of 
naming nnd baptism thinkB of a wolf, the infant will acquire the 
power of becoming one ; and in Hesse to pronounce the name of the 
person in the presence of tbe animal into which ho has been 
ofaanged will restore him to human shape J 

40. I need not Bay that the doctrine of personal spirits is 
not especially Mexican, nor yet American ; it belongs to man In 

• "Mvwi— el loser, rinoon, «*Jon, nunbli*, etc., donde muids sta tsUmunei y 
tm|a de snouts Is bru|s " Beiendt, U i Le»ff*a OiMeBtma dt Nicaragua, U& 
t Xaetorio Pined*, Dct*ipe(o% Qeogn/ka <U CMapa* y flseomues, p. a (Vexleo, 1M41. 

I See hb srtlole *■ Wer-wolf," la bU JUneprapMiato P m attdn u*d Vcrfltlrhr, p. S2 ,mq. 
lUebsrd JUidrte, (MtL, m. W, U. 
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general, and can be recognised in most religions and many phil 
oaoplites In ancient Greece both the Platoniciana and later tbe 
Neo Platoniciana thought that each individual baa a partieulai 
spirit or daimun in whom is inslinntd his or hermoial person 
alit> To this daunt n he should add tens Ins piv^ers and should 
listen hoedfullj to those mtei lor piomptmgs which seem to mine 
in the mind from somt unset n silent monitor * 

Many a member of the Chuicli of Rome substitutes foi the 
dawn n of tbe Platoiusts the pition snint aftei whom he is 
named or whom lie has chosen from the e alendtu the hagiology 
of his Chuicb 1 his analogy did not fail to stuko the cmly 
missionaries, and they snw in the Indian pneBt selecting the 
na jual of the child a hideous and diabolical caricature of the 
holy rites 

But what was their horror when they found that thesimilantj 
proceeded ho far that tho pagan pnest also jierformed a hind of 
baptismal sacrament with water mul that in tho Mexican picture 
writing the sign which represents the natal day, the tonal, by 
which the individual demou is denoted, was none otllii than tile 
sign of tho croBH, as we have seen This left no doubt as to the 
devilish origin of tho whole business, which was further sup 
ported by the wondrous thaumaturgic powcis of its piofessois 

41. How are we to explain these man clous statements! It 
will not do to take the Blioit and easy load of saying they are all 
lies and frauds llie evidence is too abundant foi ns to doubt 
that there was skillful jugglery among the proficients in the 
occult arts among those nations They could rival their col 
leagues in the East Indies and Europe, if not surpass them 

Moreover, is there anything incredible in tbe reports of tbe 
spectators ? Are we not familiar with the hypnotic or mesmeric 
conditions in which the snbject sees, hears and feels Just what 
the master tells him to feel and Bee? The tucks of cutting one 
self or others, of swallowing broken glass, of handling venom 
ons leptiles, are well known performances of tbe sect of tbe 
Alasaoua in northern Africa, and nowadays one does not hare 
to go off the boulevards of Paris to see them repeated The 
phenomena of thought tianiference, of telepathy, of olairvoy- 

• SmAKMMuit La ttagli * t AMnlogte pp 88 N 917 He 
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anoe, of splntnnl mppings, do but reiterate under the clear light 
of the close of the nineteenth ccutmy the mystical llinumntiirgy 
with which these children of nature were familiar centuries ago 
in the New World, nnd which are recorded of the theosoplusts 
and magicians of Egypt, Greece nnd Home * So long as many 
intelligent and sensible people among ourselves find nil explana- 
tions of these modern phenomena inadequate and unsatisfactory, 
we may patiently wait for a complete solution of those of a 
greater antiqnity. 

42. The conclusion to which this Btudy of Nnguahsm lends 
is, that it was not merely the belief in a personal guardian spirit, 
as some have asseited, not merely a survival of fiagments of 
the ancient heathenism, more nr less diluted by Christian teach- 
ings, as others have maintained ; but that above and beyond 
these, it was a powerful secret organization, extending over a 
wide area, including members of different languages and varj ing 
culture, bound Logether by mystic rites, by neciomnntic powers 
and occult doctrines; but, more than all, by one intense emo- 
tion — hatred of the whites — and by one unalterable purpose — 
that of their destruction, nnd with them the annihilation of the 
government and religion which they hail introduced 
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•IstteJMIw AdMaototo the second part of blj wort, La Maple a tAthvtngtc <bn>t 
tAmMqatU H am MegmJLgt, Mr Alfred Maury admirably nun* op the aclenllfio rowxireea 
Moor command for explaining the myetlcal phannmaoa of experience, without deny- 


ing their reality ai actual occurrence*. 
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Th « ToU. Nuclttt « in Cymatoqattcr aggregate Gtbbone 
•By Jtue W Hubbai d * 

(Read before the American Philuiophieal Society December IS 1893 ) 

The so callod yolk nucleus la a compact irregular mans of granules 
found in the yolk ol the iggs of certain animals It lies outside the germ 
inal reside and usuilly takes a deep stain similar to the nucleolus within 
the germinal vesicle 

It lias been seen in the eggs of Cmdan ins (llacker and others) Nein 
atodcs (VI inticclll) Bagitta (Ilertwig) Crustaceans (Wcismann and 
others) Myriopods (Ludwig) Insects (Bilbnnl) Arachnids (C ai us I ud 
wig and others) Lamellibrauchs (Iberiug) Qastr ipods (Oalbiani) leleo 
■leans (Van Bam beke) Batrachlans (Cra ucr Carus and others) Kepnles 
(Luncr) Aves (Cramer and others) Mammals (St liafcr) It Is probably 
a normal structure of fUh eggs but on account of unfavorable con litlons 
its complete hlsloiy haa not been traced in any species 

The problem we wish to solvi Ib (1) H >w dues Ibis liodv originate (2) 
wliat becomes of It (9) what functi in h is It in tho egg T There art many 
difficulties to the solution of the problem ly ordinary fish eggs Tlieir 
great size complexity of structure owing to accumulation of volk close 
pi ox unity to each other and liability to crumble In sectioning— all are 
a detriment to its study 

Cymatogaster has in these respects many advantages ovor all oilier* 
(1) Tho eggs of this genus hre the smallest of fish eggs honce a few sec 
tlons show the entire egg The eggs of Cymaiogaater reach a maximum 
Size of d mm In diameter while other fish eggs average about 1mm 
in dlimeter (2) There are c imperatively few egg* In each ovary so they 
are not distorted by oiowdlng (9) In their natural state If uninjured by 
reagents, they are perfectly spherical and thus admit of easy measure 
ment (4) There is but little yolk when ripe and hence they may be sec 
tloned without crumbling (9) The nucleus seldom contains many nu 
deoil It generally has but one distinct nucleolar spot In very young 
eggs and ihuea about ripe a few others may be seen, not more than four 
or five (6) The last and mod Important advantage these egg* possess is 
the (hot that the yolk nucleus Is oonspioaous from the time the eggs have 
reached a diameter of 20 y until maturation and even beyond that to the 
dosing of the blastopore I 

The observations were made on ovaries collected by Dr Oar! Eigen 
mann on the coast of Calif irnla They represent Individuals from 17 mm 
to 140 mm In length and were preserved chiefly In Jnne July and 
August and In Ootober, November December January and Febrnary 
Must of them were preserved In Flemming • strong mixture of oimio 

• Condi tattoos from tbs ZoSlndosl Laboratory of the Indiana University under the 
oi gatI pgiwimn m 



1NB.] 


75 


[Hubbard 


chromlc-aoetlc A few oilier* In platinum chloride and corrosive subli- 
mate Those killed In the two last mentioned weie not very favorablo for 
the study of the yolk nucleus Some ot the ovaries were stained In toto 
by hteinntoxylm Others were stulned on the slldo by oosin This Is 
an excellent stain for eggs near maturity. The former was the better for 
younger eggs After clearing with clove oil and Infiltration In paraflln 
they wero cut and mounted In Canada Balsam 

I made a number of experiment* with different staining media Neither 
mythyl green, mylhyl violet, dahlia or safrlmn sufficiently differentiated 
the tissues and the body I wished to trure I found, however, that mythyl 
violet did not stain anything In the ovary, but did stain the outside mus 
cular tissue and the ■pormaiazooni contained In the ovary, the latter be 
Ing stained a bright violet Using alcoholic eosln and methyl violet as a 
double slain rendered all the tissues red except the spermdtozouns, which 
were a bright violet 

I have examined the ovaries of very small fish measuring 17 mm , 20 
mm , 83 mm and 40 mm. In length In none of the largest eggs ofthese 
did I find any trace of a yolk nucleus In a fish 43 mm long 1 found a 
few eggs which seemed lo bavo this body, but not at all distinct, as the 
ovary was not well preserved The sdult flsli reaches a length 140 mm 
In a Bsh 70 min long I found this body quite distinct Bo It must appear 
In the egg when the flsli Is between 40 nun and 70 mm In length. But, 
as I had no specimens between these two sizes, I cannot definitely de- 
termine Just when It appears In the egg 

In the young, 40 mm and less In length, the largest eggs measure 83 //, 
30 ft, M/i. In none of these eggs was the lx>Uy visible lu the proto- 
plasm of the egg. But eggs about the same size as aliove found In an 
ovary of an adult flsh showed clearly the presence or this body. This 
early stage was not seen In all the ovaries sectioned. The one In which 
It was seen was taken October 81. killed In osmlo chromic acetic, stained 
In hnmatoxylln, cleared with clove oil and mounted In Canada Balmm 
The smallest egg In which the yolk nucleus waa observed was 80// In 
diameter, i. e , It was smaller titan the largest egg in the ovary of the 
■mall flab 40 mm. In length. In which the yolk nucleus had not appeared. 
In these eggs of the adult flsh the protoplasm around one side of the nu- 
cleus lake* a deep stain. It appears as a crescent-shaped body, fitting 
very closely to one side of the nucleus aid forming a kind of cap (Pig. 
1, yk. nl ). Anotberegg of the same messurement show* a little more, 
advanced stage. The body Is more definite In shape, not of so pronounced 
aoreioent form and appears to have enlarged considerably (Pig 2, yk. 
dL). The next Important change Is seen In a slightly larger egg, 83// in 
diameter (Pig. 8, yk. nl.). Here tbe body bas assumed an oval form 
without any definite cell wall or hard oatllne. Although usually touch- 
ing the nucleus It seems to have no further connection with It. In this 
egg It la quits large, measuring 10 // In minor axis and 18) // In mqjor 
axis. From this time the body seems to have severed lu connection with 
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thonuclous and during (hi- remainder or the egg * immaturity gradually 
m ivesaway from the nucleus From thin fact and its early relation to the 
nucleus it scums evident that it must have originated from the nucleus But 
there is another more potent proof that this Is its origin llic largest eggs 
in the young Ashes 17 mm 29 mm 83 mm and 40 mm in length mea 
Hired as follows 

Diameter of egg 83 /i Diameter of nucleus 20 / 

80 fi 17* // 

2 1 fi ' 15 ft 

In other words the diametoi of the nucleus Ismore than half the diameter 
of the egg Tt will be remembered that none of these eggs contained a 
yolk nucleus The smallest eggs in the adult fish containing a yolk nu 
clcus measured as follows 

Diameter of egg 20 ft Diameter of nucleus 10 g 

25 ft 12J / 

30/ 10 fi 

That is the. nucleus has now Inn n reduced to a diamater equal to one 
half that of the egg If this body oilglnates from the nucleus as an ex 
Irusion of a part of Us substance wo should ezpect the nucleus lo be rela 
lively larger to the size of the egg bef re It appears than after lls appear 
anco This is exactly the ruse in these eggs (compare nucleus in Fig 
la and Fig 8) It Will bo sicn from the two sols of measuicments given 
above that in the eggs in which this body Is not visible ihe diameter of 
the nucleus is always more than half that of the egg while in Ihe eggs in 
which It Is visible ibe diameter Is Jiut half that of the egg This relation 
Is true in sll the messuretnonU I made 
Take an egg with adiimeter of 25 ft as a typical sire of the smallest 
eggs In the adult flab and the largest In the small fish To simplify opera 
lions I have taken ibe number of divisions of the mlkrometer Instead of 
the absolute measurement or the egg Then the sizes of the eggs are ex 
pressed as follows 

Dlam of egg in adult flth (s) 5 Dlam of nucleus 

• small ■ (o) 0 “ *' 8 

The dark body («) in the protoplasm of the egg being an oblate spheroid 
measures 2 In conjugale axis and 2 875 in tnnveise axis 
How the solid contents of the nucleus In o ought to equal the solid con 
tents of the nucleus I, plus the solid contents of the dark body $ or o=- 
* + * 

Formats for oqo tents of s sphere is V b 4 K D* 

• ■ ■ ' oblate spheroid Is V = t * o’ b 

V = volume 
D = diameter 
a = seml-lrtnjverse site 
b = semi conjugate axis 
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Substituting values in tlio formula for the splicio V of the mul« us uf 
egg 0—14 1873 \/ of l he uu< Ilui ol i gg s - 8 1 bl21 V <>f the d irk 

bod) t (nr the oblnte spheroid) = 1 1)0701 r T lit rx fore o (14 1 172) — 
#(8 1821) |- s (1 0070 )-) liming an irror of onl) 010 wlm li amounts to 
very little when considering tint eicli division of the iiiikrouicltr only 
equals 001 min and thut the outlines of the dark Imdy not being very do 
finite n was difficult to get the prec isi inuisiirement 
I think this dearly proves tluil the liiriy originates from the nucleus 
But I do not believe it is by ordinary cell divisi in with the lormuu n it a 
karyokmetic figure It seems to be a general extrusion ot substance Iroin 
the nucleus 

It will be seen from an inspect! in of I igs 4 13 that this body is cm- 
siderably smaller in theBe stages than ill ■miller eggs (l ig I) Whether 
this Is due to reagents causing a Bhunkage or whether due to a londuisa 
lion ot substance I am unable to determine Afu r the egg Is 40 /t in size 
(Fig 1) at which time the body has readied us minimum si/c it con 
llnues to constnnlly increase through all ol the other si/ls It is neatly 
always iricgular in slmpc and very seldom lias a hard outline which might 
represent a cell wall 

bomellmes It assumes very peculiar sha|ies (bbo I Igs 7 0 10 13) 
The most aberrant form is represented in Fig 0 where it set iiib to h ive a 
long filament or tail whieh Is ouly Been by careful focusing 

Cymatogaster Is viviparous [lie eggs of this fish ripen during Hie 
months of December January and February In an ovaiy taken on Oe 
toiler 21 they range in size from 02 mm to 3 mm Tlio eggs ot Ninein 
her 2 begin to show signs or ripening (Fig 17 (o) ) Ileio the nucleus 
a little eccentric The zona radiuta Is quite distinct and the follide Is 
well formed At this stage of maturity there is a peculiar cutulai region 
■hadid much more darkly than the remainder ot the viiellus 1 Ills a) 
ways appears on the side of the nucleus next to the yolk nucleus and 
opposite the point of the egg to which the nucleus seems to be moving 
The yolk nucleus under consideration is quite close to the periphery of 
the egg 

November 80 some of the eggs become sbout ripe Fig 18 represents 
one which will probably be ripe in January In this egg the follicle is 
much developed the nucleus has become very eccentric and Hie yolk nu 
cleus U nearly touching the periphery of the egg Up to this time the 
oonsiant tendency of this body has been to beoomo further and farther 
removed from tlie nucleus towards the periphery of the egg 
In the stages indicated by Figs IB and 20* tho body has become slightly 
changed la appearance These eggs are nearly ripe The nucleus bss 
reached lu limit of eccentricity, aDd m one stage (Fig 20) has lost its cell 
ifall I have merely indicated Its position, which Is seen m another sec 
Hon The yolk Is beginning to collect at the entodermlo pole of the egg, 
i around the yolk nucleus 


• Those end saoossdlm Afures sn based on preparations made by Or 
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In the ripe egg (Fig 91) the lwxly in question u fnnnd surrounded by 
tbe yolk This egg wm in Ibe act n( giving off the second polar globule 
The latter la not figured Ixciuso seen in another section 
After the egg Is matured this body assumes many eurlous and Interest 
Ing sbapea (Figs 21 20) In * ig 21 the yolk nntltus seems to have 
broken Into large granules several of them being grouped Into a dark 
nisss (yk nl ) 1 he whole region including the granules is somewhat 

shaded 

After the egg has segmented into two cells the appcarenc* is nearly the 
same as that Just described except the granules sre not quite so large and 
prominent (Fig 2*) To this time the j lk nucleus has si own a granu 
lar strut tun but as I have represented In the remaining figures it looses 
that structure and appears to he homogeneous 
In the stage represented in big 91 this yolk nucleus has enlhely 
changed Its appearance I did not have the sectl ns to sli w the inter 
mediate stHgcs At tins time the egg has segmented Into J2-04 cells The 
yolk nucleus and its vicinity shows four different degreesof shading The 
centre of what seems to bo the yolk nucleus proper Is of a lighter Bhade 
than tbe margin which is quite dark Oulaido of this there is a still 
llglilc r shade than that within the body Xlej ond the last ih another still 
less distinct 

When the egg hftB segmented into many cells perhaps 600 (Fig 94) 
the yolk nucleus Is Inrger and shows only one distinct shading 
Fig 25 shows the greatest peculiarity of any Here the blastopore is 
nearly closed The body in question is somewhat pcsr shaped and has a 
few small vacuoles scatteicd through It It does not have such a dis 
tmctly granular structure hut is of a uniformly dark shade It seoms to 
form a kind of plug to the blastopore The lower edge ofthisbidy is 
marked by a distinct outline but the upper edge does not have such an 
outline For a considerable region in Its vicinity there are different de 
grees of shading Also near the upper side tbeie Is a heavy shading which 
seems to consist of minute granules 

After the closing of tbe bhMopore (Fig 25) the yolk nucleus is mnch 
reduced In sice the shadings have disappeaied and there is seen only a 
number of granules The yolk also contains several similar granules 
scattered through It Here it seems evident the yolk nucleus has reached 
the final stage of disintegration It does not appear In any of the later 
stage* of development I think that Ibe different appeareneee this body 
presents after segmentation of tbe egg begins are due to tbe fact that it Is 
in the process of disintegration The different depths of shading probably 
Indicate the scattering of Its substance through the yolk 
This body seems slways to be sltusted at or nearer the entodermlc end 
of the pole of the egg Its position 1s oonstant daring mil Its stages of 
growth It may be utilised In determining whether the ails of tbe egg has 
any definite and uniform relation to tbe axis of the ovary A comport 
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ion of the axis of egg* as determined by the position of the jolk nmleus 
■hows that the axis of the egg has no uniform relation to tlie axis of the 
ovary 


Buu MART 

1 Tim body originates from tbe nucleus in very small eggs in the 
adult soon aflir the cell bennies full} differentiated as an egg 

2 It eonstantly moves from the nucleus towards tlio cnlodermic pole 
of the egg which it reaches when the egg Is ripe 

8 It Is situated at the entodermlcpoleof the tggat matunly snd during 
later stages 

4 It Is capable of growth condensing apparently when very young 
and tlun continuing to grow to considerable size 

5 It is of definite < liemical composition having great affinity for cer 
tain stains 

0 It remains In the egg until the closing ot the blastopore and then 
breaks up and disappears In the yolk 

7 It Is found in the eggs or many animals and has been figured as be 
longing to the spt rmatogoiiium or inulcrell boo especially /rit fur 
Wxutn Zool Vol It luf xxxvi also Ail.it> fur Mikio Anal Vol 
xxxii, laf xxl 

The nmjoniy of papers on embryology which mention this body dismiss 
it without much comment However there arc a few writers who at- 
tempt to explain Us func Uon In other animals The consensus of opinion 
seems to be that it la the ceuti e of yolk formal ion But there is no direct 
evidence that such is the ctso It is mere speculation from the ficl that it 
Is found in the protoplasm uf the egg be loro the yolk is fonned In the 
eggs ol Cymatogaater I have never seen any evidenct that it gives rise to 
the yolk 1 lie yolk glnbuloa are scaltciod through tbe protoplasm seci l 
lug to appear equally in all pans of the rgg As tlio yolk gndually 
lornu It la homogeneously diairibuicd in different sectors of tbe egg until 
maturation Then the yolk collects at tlio ontodermlc pole of the egg 
Where the yolk nucleus has become located long before 

The close association which, this body has with tbe yolk would seem to 
Indicate that It is In some way connected with It But how f I think Iq 
many of the eggs m which this body has been seen it is not at all tunc 
llonsl But lrom the length of time It remains In tbe eggs ol Cymalo 
faster and from the wonderful changes it undergoes in growth it would 
■eem to be flinotional In this egg Dr Bigenmann has shown that these 
eggs mature very rapidly and hence have a small amount ot yolk 
Thu fact may account lor the yolk nucleus remaining eo long after eeg 
mentation begins If the egg matured very slowly and allowed the 
formation of a large amount of yolk Una body would probably disappear 
before the egg la rtpe, as It does In other dshee 

Another Interesting question anaea as to w bat determines Its position 
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exactly at Hit entodoimic pole of the egg It seems to tend to that defln 
lie position when it Aral leaves the nucleus But without any question it 
takes up its station there bcloro the nucleus begins lo move towards (he 
periphery of the egg as the nucleus always moves In a directly opposite 
direction from the body In all eggs the jolk eolke s at the cutodoraiic 
pole of the egg Does this peculiar body SLrve as an altiaction for the 
yolk in this eggT Or is it a more coincidence that il is in the midst of the 
yolk and has no particular connection with iLT 

In conclusion I would say that I cannot definitely determine its func 
tlon I think the body is homologous w ith the mi g*n Helens in proto 
loans It is the vegetative portion of the egg given oil liom the nucleus 
when the egg cell has become fully differentiated as such that which 
remains of the nucleus is homologous with the micronuch us in proto 
zoans It is the animal part of the egg which is further concerned wholly 
with the reproduction of the species 

Hibtorigal Rbvibw of ran Litkiia rous on thb Ioik Nlcikos 

Hoffman ( 78 p OK) in Ills studies on the young ovanan eggs of uui 
phiblans saw the yolk nutleus in Jtana eieal^ntn He mcroly mentions 
It and descubea it as a round dark, granular body within the yolk He 
says it is not seen in all amphibians 

Ualbiam ( 70) has had some very peculiar views on the origin of this 
body His ideas lielng now so untenable I quote ibis more as a curiosity 
than as shedding any light on the true origin no considers the follicular 
cells as homologous lo the spermatoblnsls The yolk nucleus corresponds 
to the spermatic elements One becoming free fiom the follicle penetrsles 
the yolk When it first enters U leaves a sort of canal lvebind It which Is 
soon closed up by the surrounding yolk It Is a sort of spermatozoid and 
partially fertilizes the egg preliminary to the true fertilization which takes 
place later Iu parthenogeneuc eggs this body would perform the Tunc 
tion of the male element If his descriptions are based on facta the body 
he described Is not homologous with the yolk nuelens of authors In 
general 

Bobafcr ('80) describes and figures this body In the eggs of the rabbit 
He thinks he saw some connection between tba nucleus snd the tolk 
nucleus He believes that the latter Is derived from the former, but not 
by a proceas of ordinary cell division 

Scbots l 83) has given an extended review of this body as teen In varl 
oos olasses of animals But be seems to have no adequate conception 
either of Us origin, function or fate He remarks that the yolk may have 
produced it and that It later serves as nutrition for the yolk The observa 
tlotos were made on Isolated specimens of fresh eggs No sections were 
mads nor was the body triced out In any tingle species He has, how- 
ever, carefully compiled a large list of animals In which It has been seen, 
and has described In structure and appearance In many of them His refer 
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ences to the lUeraturo on the subject la extend vc, hul, much or It being 
Id accent bio to me, I have mado no note of what I could not pcisonally 

examine. 

Van Bambeke C6S) etudlcd this body In the eggs of Lunirut miihit 
and Uhodeut amarut Ilo eaye very little aa to lie origin, but ihlukB It 
may come from tbo nucleus Ills figures show It to be connected with 
tbe nucleus by a funnel shaped tube, the largo end of which encloses the 
nucleus and tbe small end touches the yolk nucleus From ibis appear- 
ance It would seem to be connected In some wny with the nucleus lie 
seems to think this body Is the centre of the yolk clemrnts 

Balblo.nl f'8'1, p 070) found this body In tho eggs of Qrophilti In 
these eggs the nucleus Bends out prolongations These break ofT close to 
the nucleus and In turn they break up Into large granule s These mko a 
deep stain. These granules, he thought uftotwaida, loft the vliellua and 
became the cells of the follicle In this theory he wsb suppoited by Fol, 
Houle and Sabatier There was one granule, however, that bccamo 
differentiated from the others, and instead of forming a cell of tho follicle 
remained In the vltellus and bccamo what Is known as the yolk nucleus 
Ho thought Its function was to originate the yolk He Bays “Tho first 
granulations of yolk are produced on the surface of Dus body and after 
wards distribute) themselves to all parts of the egg ” [n some animals he 
finds lines radiating in all directions from this body Forming the limit 
to these radiating lines are ooncenlric layers of substance. 

Balfour (‘at, pp 21, 50) describes the yolk nucleus ts seen In Aranetna 
by Ludwig and eithurs He says It always dlsap|>snrs hefoie development 
commences He remarks that It Is probably connected In some way with 
the nutrition of the ovum This body Is not found In all genera of 
Araneirui 

Haeker (’83, p 211) having studied this body in Arquorea fortkalia 
calls It tho mulanucleolus. In the ovsrlan eggs It was present within the 
nucleus as the nucleolus. One halfliour sfter being Isld the nucleus ap- 
peared to extrude this body. He Irsced the body In the blsstomeres until 
a late stage In cleavage. The author IhlDks homologous structures have 
been seen In other Medusa. He considers the paracopulatloo cells of 
Daphnlds described by Weismano and Ishlkawa as homologous with the 
metanuolcus of Medusa. Haeker did not observe any division or any 
radial arrangement of protoplasm around this body. 

Montlcolll (’82) has (ladled tbto structure In the ova of DuUmumttli- 
porrtm and D. riekieardi. He concludes that the vitelline nucleus Is a 
cytoplasmic product, a nutritive dlfierentlailOD probably acting as a ccntie 
In the formation of yolk. 


pboo. amib. rniLoa. soc. xxxrn. 144 k. PBurrxs march 8, 1884 
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Bohutt Toskfii 83 Ueber den Dotlerkern desaen * ntsiehung ‘'true 
tnr Vorkommen und Bedeutung Bonn 1832 
Thompsoh 09 * Abstract in Die Kntwick der l nke By Alexan 
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Vah Bambeke C H 10 • Abstract in Dielntivlck derUnke By 
Alexander Goette P 0 Leipzig 
S8 Contributions! 1 blitoire de la conilitution de 1 tsuf 
Brueaela 1888 txlralt dn Bulletin do 1 Academle royalc de* sciences 
de Belgique B2 annde 3 aerie tome vi No 12 
Zilibh, EnxsT 91 Bericbtigung betroffend die Saminaurnahme der 
welblichen Trltonen 7* it (ilr Witien /ool Yil li Taf xxxvi 

Exhalation or Figuiies 
AbbrenaUont 

b — blaatoderm 
/—follicle 

m — egg membrane — cona radiata 

n I— nucleus 

yk— yolk 

a— zona radiata 

yk nl —yolk nucleua 

All the figure* were drawn with the Abbe camera and Zeiaa D and 4 / 
x 830 

Figa 1-0 and 24-28 Inclusive are found on Plate i 
10-18 Inclusive are found on Plate II 
* IB-23 III 

Fig 1 Fint appearance of yolk nucleus in smallest eggs 
1(a) Nucleua before extrusion of yolk nucleua 
8 8 Successive stages of growth 
* 4 Yolk nucleus much reduced In size 

' 0-10 Successive change* in appearance and growth of the yolk 
nucleus 

(All of the above eggs stained in beematoxylin ) 

1 17(a) 18 Stained in eosln 
" 10 Egg near the time of maturation 

Fig 90 A little latter stage than that of Fig 10 
“ 91 A ripe egg Yolk collected at entodennlo pole of the egg 

*' 99 Egg segmented Into 9 cells 

‘88 ... 88-04 cells 

'• 94 “ " " many cells, probably 800 

“ 98 Late stage In segmentation Blastopore nearly closed 

90 Blastopore closed. Yolk audews somewhat scattered through 
the yolk. 
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On the Fuhet obtained by the NaturaUet Expedition in Rio Grande do Sul 
By K D Cope 

( Read before the American Philoeophieal ( toeuty January S 1M{ ) 

Tilt Ashes of the Brazilian province of Rio Grande do Bui have been 
locally studied by Hcnsel (18(18 70) and Von Jlmng (189d) so that they 
are better known than those of sonu oilier parts of south America Tho 
latest enumeration Hint of Von lining includes forty ntni species The 
present report Includes forty one spi cios of which twenty aro not found 
in Yon Jlirings list Perhaps time of these are enumerated by that 
author under different nanus so that this paper adds perhaps scventein 
apeeics bringing the wholt number to sixty six species Thi number of 
species in Von Hiring s list which I have not found in this colUcliou Is 
thirty This wide diversity in the collections is probably due to the fact 
that lliosi studied by HonNel and Von Jlirlng aero made much nearer the 
coast while my collection was obtained in the interior near Lite moun- 
tains lho absence of vanous spent a of the lower and tide waters from 
my collet lion together with the presence of species of the smaller 
streams may be thus onounted fir A summary or the results will be 
given at the end of the paper 

Tbo collection now reported on was made by Mr H II Smith, who 
was sent to Brazil in the interest of the Ameuean Naturalut A report 
on the Mammals was mnde in that periodical in the year 1889 ami re 
portB on the Reptiles and Balrachia have been published in the Proceed 
i ngt of Ibis Society for 1884 and 1887 

PLECT08P0NDYLI 

ClIARAOMID* 

Macbodoh tarbira til and Selin 

Authors wlio think, with the American Ornithologists’ Union, that 
sclentlAo nomenclature may record error instead of truth, call Ibis well 
known South American species Maorodon malabantue because Bloch 
described It drat under that name, under the mistaken Idea that It was a 
native of India 

Xipkobbayphus bbaortoephalub sp nov 

Teeth of the maxillary bone small, equal Head short, body deep, 
scales large Depth of body entering length without caudal An, 

10 

three times , length of head In the same four times Scales u Fm 

radii, D 11 , A 37 Mnule short, entering length of head 8 0 times , 
diameter of eye entering the same roar times , Interorbitsl space oon 
vex, lu width entering length of head 8 8 timet, hence equal length of 
munis The proAle is slightly descending and nearly straight Tbs 
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extremity of the maxillary bone is In line with tho poatcuor bt rdor of die 
orbit Tbo pectoral flu rearhci Hie base of tbo ventral bnt tin ventral 
does not quite reach the anal 

The color Is silver with greenish an I blumli n flections A large black 
■pot at the bast of the caudil and a sm tiler one behind the epldaviclc 
No lateral band 

Total length 177 mm length to base of i au lal tin 147 inn length 
to base of anal 80 mui length to base of ventral 0) mm length of head 
87 mm 

This species is near tho X heptetni Cuv hrom the full description 
and flgurcs given by Stcindachnrr * wt learn that in that species both 
the body and head are of more sleu hr pr porn ns at all ages and tbit 
the Interorbltal diameter is relatively narrower It p issessts also a silver 
lateral band which terminates In a black stripe on the caudil peduncle 
and fln The scale and ray formula, are the same in the two spei lea 
Hie X jeni/nnt (itlir was lb night hy Stand icbnci to lie identical with 
the Y fupiet/i bnt lie subsequently c ncludcd tl at it is d stlnct (Bee inti 
ber Wun AJ ad 1891 | J71) It is evidently vtiy near the latter 

and has a more slender f rm of head and body than the X br tthyrtph t 
lut Tin depth entcia ihe length ae< irhng to Sleiudacliner 7 3 to 7 7 
times and the length of head enters the length 8 ft to 8 0 tunes The 
Inlerorbilal width is less entering the length of the lie x 1 4 to 4 6 luneB 
Scales of lateral line 7fl 62 
Two specimens 

XiPHonHAMninB lucre* rca Cuv Stemd I e 
Two apoclmens Tho smaller measuring 170 mm agrees with Stein 
daobner s description but the larger 215 mm differs in exceeding the 
proportions given as characteristic of old Individuals Thus the scale 

17 14_ 

formula is 7* the highest figures given by Slelndachner being 70 The 

eye enter* tho total length of the head 5 5 limes the highest relative 
proportions of Biemdachner a description being 4 66 tunes In both 
specimens the length of the head exceeds the depth of the body 

Aui aORiCHTHTS BTBifOPTERU* Cope, Amtr Naturalul 1884 p 07 
Char pen —Subfamily Fly drocyomos leeth on premaxillary maxll 
lary and dentary bones the flrsl In two senes the last in one those of 
both of unequal lengths Dorsal fln short above the anterior rays of the 
long anal No lateral line of pores, except on a few anterior scales, 
GDI rakers lanceolate 

This genus Is Anscyrtns without a lateral line of poree 
Char tptnf — Dorsal outline elevated profile of cranium concave 
month directed obliquely upwards Scales 48, 90 Pin radii D 11 A 
40, the anterior three shorter , V 8 P 10 Depth of body 8 60 time* In 
•Stoupte- t Wien Otod Wta Nov 1878 p » 
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length without caudal fln Length of head 8 8 times in the same Eye 
three times id head exceeding length of muzzle and equal lnterorbital 
width Dorsal fln derated narrow pectorals narrow, covering basal 
third of ventrals vent rah lanciform reselling fourth anal ray Color sll 
very with an lll-deflned silver lateial band An obscure poalclavicular dark 
spot, and some obscure dark dots on tlio silver lateial hand No basal 
caudal spot 

Length to end of middle caudle radii 80 mm length to base of caudal 
fln 72 mm length to base of anal (oblique) 33 mm length to base of 
ventrals 20 mm lougth of head 20 mm 
A single spechntn fiom the Taculiy Besides the generic ohaiacters, 
the scales are larger than in the known species of \nacynus 

C uoniUYCTBnus Tamils 0 ipe, Amer Naturalist 1804 p 07 

Char gen —Denticulate teeth on Intermaxillary and dentary bones, 
and in a single row on the former On Lhe dentary bone a second late 
rior scries of simple teeth Dorsal and anal fins short , the former com- 
mencing in front of the base of tbe latter Nares separated by a wide 
■pace Lateral line complete 

Thu genus Is near to Characldlum but differs In having two senos of 
mandibular icolli Tram Piabuclua It dllleis In tbe separated nostrils and 
the presence ol a lateral lino 

Char tpectf — Form slender the depth contained seven times in the 
length less the caudal fln Profile or inu7?lo dccurved mouth small the 
end of the maxillaiy nearly reaching the anterior margin of the orbit 
Eye large, oval contained in the length of the head lluee times and sb 
wide as the Inicrorbltal space opposite Its posterior bolder Teeth of both 
jaws rattier elongate, with a single lateral denticle on each side of and 
near the acute apex Length ol head five limes fn total length without 
caudal fln Beale b» Fln radii, D 11 A 0 , V 9 P 19 Pectoials 

elongate not reaching ventrals, ventral* reaching about halfway to 
anal Caudal fln deeply emarglnate Color silvery, most brightly on 
the suborbllal and opercular regions Scales with slightly shaded 
holders 

Total length 06 mm , length to base of caudal fln, 00 mm length to 
base of anal, 41 mm length to base of ventral, 27 mm , length to base of 
dorsal, 22 mm , leng h of head 11 mm 
Thia fish m more slender than the Cha/randiwm faenatam of Reinhardt, 
and has a different sc tie formula and ooloraiion It Is still mors slender 
then the O tUtoitoma Cope, end 0 tUindaehner w Cope 

Pssudocobyhofoma do Rim Perugia, Ann Mut Genoa, x, 1821, 040 
B*rgta aitipinnu Stelod , Bftbtr K. Akad Wun, 1891, 830 
Char gtn — Dorsal fln originating above tbe anterior part of the elon 
gate anal fln Denticulate teeth on the premaxillary and dentary bones, 
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in two series on the former and one Berks on the latter no canines 
Nsres close together Peel nl and ventril ngi ns r impressed acute 
I ateral line straight continuous Ventral Ann small Gill inkers lanceo 
late 

This genus Is allied to Qasteropclecus but tho literal line la of the u r 
mal type that is straight and continuous from Pialuclns it differs in 
having two senes of premnxilUry teeth and from ( hale hub in the 
absence of conical teeth between the tknlary <uries It is in ink resting 
form connecting GastcropelecuB with (hilcinus 
Ohar tpeerf — General form rhombic the profile stri ght from the base 
of the dorsal An to the extremity of the muscle Mouili i |ienlng lliqiicly 
upwards Pectorovcntrsl outline moderately and m t extremely convex 
Pectoral An el in gate falcate reaching anal ventral not reaching anal 
Beales 40 Fin radii D 1 tO A 87 V 7 P 13 Anterl r lays of 

dorsal and anal Ans In probably male individuals produced ilio firmer 
reaching the'bise of the cuu Ini The cau lal deeply emarg naie Depth 
entering length 2 0 times, length of head entering same f ur tunes 
Diameter of eye euteiing length of head (without thin) three tunes and 
entering the Inlerorbltal wi llli 131 Limes (itneial col ir silvery a 
whiter silver band extending from near the epiclavicular regi n to the 
base of the caudal An abovo the lateral lint No dark markings 
Total length 67 mm length to base or caudal An 12 mm length to 
base of anal (oblique) 31mm louglb In base ot doisal ( ibliqnt) 32 mm 
length to base of ventral 23 mm length to base of pectoral 11 mm 
length of head 13 0 mm 

This is apparently an abundant specios In the Jacuhy My spu linens 
agree with those described by Stemdachncr from Mi ntevidi 1 except 
that In the latter the eye is a little smaller entering the length of the 
ead 8J limes and there are 40-1 anal rays The P argenti 1 um Holmb 
ffom the Plita (Revuta Argentina 1801 p 100) Is to Judge from the 
description, a more slender Ash with the lateral line nearer the dorsal 
border 

TaTBsooitomBUS hctijub Jenyns Slelndachner BUtungtber Wun 
Akad Wu* , November 1870 p 17 
The Ave species of Tetragonopterus represented in the collection may 
be distinguished synoptlcally as follows 

a No teeth on the maxillary bone 

Scales of lateral line, 40, anal rays 28 eyes $ head, equal Inlerorbltal 
space elongate T ntdui 

Scales of 1 1 80 anal rays, 28 eye, 4 head, 1) Inlerorbltal space or 
blcular T jrumMeiuu 

Lateral line, 82-8 , anal rays, 23 , eye, 3 8, equal inlerorbltal space 
rhombic . T ngernnanutemm 
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Latent] line 37 anal rajs 20 head thick eye 8} 1J In iDterorblUl 
elongate T lattcepg 

aa Teeth on the base of the maxillary bone 
Lateral line 8S anal rays 19 eye large in hoad equal Interorbital 
elongate no spots 7 pliodvi 

In the 1 rutilu i the firm is rather el ingate th< depth entering the 
length (minus caudal fln) 2 00 Uinta while the head is Bhort entering 
Iho length 4 9 times The eyi is lar^e entering the lon^lh of the hood 
three times and ejuillng the widili of the convex Interorbilal space 
The maxillary is tool hit is and reaches the vertical line of the 
anterior bolder of the orbit The morale Is «» long as three quarters 
tbo diameter of the eye Scale formula to Radii I) 11 A 28 
o j 

V 7 with a lanceolate scale at axilla The pectoral rt aches Iho base of the 
ventral hut the ventml d ca not reach the anal Origin of doiaal a little 
posterior to that of ventral The color la yellow sil very whiter on the 
middle of the sides Humeral and caudal spoil obscure the foimer not 
visible In some B)M.clmcns apparently terlical where obscurely visible 
Median caudal rays black 

Total length 181 mm length to base of caudal 110 mm length 10 
base of anal 70 mm length to base of ventral (oblique) B0 mm 
length of head 24 mm 

The specimens agree in llio main with Stelndaobner s description a 
although the number of scales if the lateral line la a little greater than is 
given by him In outline of body nur specimens art most like his cion 
gated variety (PI II tig 8) but I he head is shorter since In the variety 
the hoad enters the lcngLh four limes instead of 4 5 times 
A few specimens 

TanuoanopTaHus jamuiBKSis sp nov 
The deepest bodied species of the Tecchy, rather deeper than the T 
maculatvt of Cuvier The depth enters Lhc length less the cnudal fln 2 28 
times and the length of the head enters the same four times The eye is 
rather small entering the lengih of iho bend four times while the Inter 
orbital space la 1 5 times Its diameter The profile of the bead h slight ly 
concave and thoee of the back and belly are abiut equally convex 
Beales ar Radii D 11, A 27-8 V 8 with axillary scale First 
«X 

dorsal my a little posterior to lint ventral ray Color silvery with steel 
bine reflections Humeral and basal caudal spots conspicuous the for 
mer subrouod and shunted In the centre of a pale area, which Is bounded 
posteriorly by a vertical curved black border, aometlmee Indistinct Cau 
dal spot continued on middle caudal rays 
Total length, 114 mm , length to base of nodal On, 98 mm length 


A WiaJkod November 18TB p 17 
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lo base of anal 01mm length l > 1 use r f ventral (oblique) on 45 mm 
length of head 33 mm 

This species is si lit d to the 1 mu- tlatut I inn I ut that species I as a 
larger eye (one third head) and a longer anal fln (32 8 rays) * 

The numlicr of taya is so cousin d l in numerous specimens that if 
Btelndaclincr s figures are ci rrc< t which there is no reason to doubt tl is 
form must lie distinct The 1 maeulatu i is ascribed 1 y both lloulei gtr 
and Von Jliring to Rio Grande do S tl 

The proximal part of the maxillary bone is minutely serrate but not 
dentate 

Fifteen specimens 

TmtaaofloriEHCs eioxhmannioiiuu sp mv 

A. species of rhombic form differing from those above descnhcd in the 
smaller number ol anal radii and fewer stales or the lateral line Depth 
entering length with ulcaulal An two and a half limes length i f I ra I in 
the oaine 8 4 times Lye large longer Lhan rnurzle enuring head three 
times and ejual inturorbilal willh Beales Kadil DU A 38 

Ventral commencing a I tile anterior lo Aral dorsal ray not reaching 
anal Pectoral reaching ventral Profllo of head very si ghtly e nc ive 
Dorsal and ventral pnflles aubaequi ntly arched Color silvery with a 
whiter silvery 1 tteral band No humoral nor distinct caudal spot Middle 
caudal rays dusky 

Total length 87 mm length to ltase ( f ruudnl An 51 mm length to 
base of anal 13 mm length lo bivo of ventral (oblique) 28 mm 
length of head 18 mm 

But one a pe< mien presents exactly the typical characters of this spe 
cum but Ave others pmbibly belong lo it They have a li w more scales 
of the lateral line as 81-4 and one has 38 They have a basal caudal 
■pot, and four of them show traces of the humeral spot aud bave a steel 
blue reAectlon as In the 1 jaeuhitnnt The small number of the anal 
rays 38 4 distinguishes It Irom the latter, where there are always 27-8 
and the lorm Is more elongate 

Tills species Is dedicated lo Prof and Mrs C H Eigenmaun of the 
University of Indiana whose work on the Ashes of South America has so 
elucidated tbe subject 

TUBaaOROPTEBUB latioefs sp nov 

Form elongate oval , depth enuring length (without caudal On) 9 0 
times length of head Into same 8 78-4 times Profile of buck descend- 
ing regularly from dorsal An , of front Btralght or slightly concave 
Diameter of eye greater than length of mu/rle, entering 8 lo 8 8 times In 
length of head Front slightly convex transversely wider then dlame 

• Tarts BUtndschiiN 2 e p 10 

FJBOO AXIS PHILOS BOO XXXIII 144 L PlIIMTHD MARCH 8 1804 
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ter of eye and entering length of head 3 38 tn 2 5 times Scales 87 Ra 

dn D 11 A 30 rectoral fln reaching base of ventral ventral not 
reaching anal No denUrnlaUons on maxillary bone Color ailvory a 
■liver lateral stripe with humoral and caudal spots The humeral spot Is 
Mibronnd and the c&ndal extends to the end of the median caudal ravs 

Total length 74 mm length to base of caudal fln 00 ram length to 
first anal ray 40 ram length to base of ventral (oblique) 38 mm length 
of head 16 mm 

Eighteen specimens of this species are before me It is allied to the 
7 fatcuUui Cuv 1 brnttnan u Gunther and T jmytitu SlUndachnei 
Ihe body la deeper than In Lho first named and the frontal region Is 
wider the muzzle la shouer and the maxillary bone is not denticulate 
From 1 brmminut It differs In the deeper body larger eye and longer 
pectoral fln The T j« ytttu has a narrower front only 88 scales of the 
lateral line and the humeral spot a vortical bar Accoiding to Stein 
dichnrrs figure tbe derail outline descends towards tbe dorsal fin In 
7 I triceps it rises to that fln I would have suspected that this species 
might be the 7 xhnngu of B mlonger but one of the principal iharacters 
or that species as well as of the 7 alburnuM of Hensel Is that it hna hut 
10 dorsal radii The T obteurm Mens has lho interorbital diameter equal 
the eye and a vertical humeral spot 

Tbtbagonoptebob pliodus sp nor 

Form rather elongate depth entering length (less caudal fln) three 
limea length of head entering the same four times Maxillary bone 
extending beyond anterior border or orbit supporting several tridenilcu 
late teeth on ita proximal portion Eye large, much exceeding muzzle, 
entering length of head 2 33 limes and a little exceeding the lnterorbllal 

width Scales jT Radii D 10 , A 10 V 0 Pectorals not reaching 
4 

ventrals nor venlrals the snal fln Dorsal originating a little posterior to 
line of origin of venlrals Silvery with a broid distinct, silver lateral 
band No spots of any kind 

Total length 70 mm , length to base of oaudal fln 57 mm length to 
base of anal 88 mm length to bate of ventral (oblique), 30 mm , length 
of head 18 mm 

This Is apparently a rare species only two Individuals being oontalned 
In the oolleotlon It baa many peculiarities one of which Is the posses 
tton of only ten rays in the dorsal fln It sharea this character with the 
T albumtu of Hensel from the same region but this species has 87 rays 
In the anal fln and the body m more elongate It has some points In 
common with the 1 thmgti (Boulenger, Amer Magm No t Hu t 1891, 
p 179) Boulenger does not mention tbs maxillary teeth which he 
could scarcely have overlooked It has also one or two additional rows 
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nr scales above the lateral line and has the humoral and caudul spots 
a Inch are war ting in tho 2 plvodut 

Hzmiohammub LI7ETHVN1I Boul 7 etragonopltrvs luelkemt B uhngcr 

Ann Hag Ant Hal 1891 p 171 Chtrodon luetienu vou Hiring 
Bviiuhui Fue/iev Ru GnntUdo 6ul 18J3 p 23 
Form deep ovate oullint* of body equally ciiivlx Profile of front 
straight a slight concavity above line of pn > perch Depth of ho ly Into 

length (leas caudal fin) two aud a halt times length >f head into the 
same (>ur times Lye large Its diameter greater than length of mu/rle 
a little less than intororbital width and entering length of head 2 8 limes 
V.; , 

Beales, s. Radii D 11 A 2d Pectorals not reaching ventials and 

ventral* not reaching anal No teeth on the maxillary b ne Tubes of 
lateral line on eight to twelve scales Dorsal fin origin itmg a little be 
hind vertical lincof origin of ventral* Color silvery asilvtr bind on 
side Humeral spot large distinct subround caudal spot distinct ex 
tending to extremities of modinn caudal radii 
Tilal length 78 mm length with) H caudil fin 00 mm hn„lli t) 
origin of anal 40 mm length to origin of vonlial (oblique.) 29 mm 
length of head 10 mm 

This species differs from the 27 robuttulut Cope in Its more compressed 
head and In the absence of toeth on the maxillary bone An abundant 
species in the Jacuhy 

Cm no DO if honodon sp nov 

A single crenate tooth on the proximal extremilvof the maxillary bone 
General form rhombio oval Depth In length less caudal fin 2 8 limes 
length of head in the same 8 8 times Eye large Its diameter oxcec ling 
length of muszle equaling Interorbital width and entering length of bead 
s 

8 times Beales a. Radii, D 10 A 19-22 Pectoral reaching ven 

tral and vonlral nearlv reaching aoal Origin of dorsal a little posterior 
to that of ventral Lateral line extending on 9-10 scales Silvery an 
indistinct narrow dusky line visible on the middle of the side from the 
candal fin to below the dorsal 

Total length 48 mm length to base of caudal flu 89 mm length to 
base of anal 28 mm length to base of veotnl 15 mm length of head 

9 ram 

This small species has a seals firmula about as In the 27mtgnw)mii» 
shrtagts, but there Is but one series of premaxillary teeth there le a 
tooth on the base of the maxillary bone and there are only ten dorsal 
rays the number of anal rayi n somewhat variable Of the three 
specimen!, one hae 19 rays the eecoud 20, and the third 99 This is a 
deeper bodied form than the 0 pu aevtui Gird , and the only other epe 
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clcs 0 1/1 terruptut Jon is laid to have 11 dorsal rays and no maxillary 
teeth 

Dim ova bi-kcclikebuh Amer Naturaiut 1804 p 67 

Chir gen — Adipose fln present Dentition as in Tctragonnpterus i e 
with two rows of dentlealale teeth on the premaxillary bone and one row 
on the dentariea Origin of the short dm gal fln entirely posterior to that 
of the ventrals Anal fln elongate Belly not keeled The operculum 
produced posteriorly below the lateml lino to an apex Lateral line not 
complete Nans close together Inferior lunb of external branchial 
arch without rakers 

This genus is allied to ITeniigraiuinus but lias a peculiarly formed oper 
rulum which displays a tendency towaids the character wkkh is so 
much developed in Corynnpoiua Dill * 

Char epectf — Form rather elongate the depth entering the length 3 35 
times (loss caudal fln) 1 ongtli of head entering tlio same 7 6 times 
Maxillary bone elongate ri aching the line ol the antenor border of the 
pupil supporting 4-5 teeth at its proximal end Eye large Its diameter 
exceeding the lenglh of the inue/le equaling interurbital wldlh and 
entering length of head three limos one di tutelar equaling the long hori 
znntal diameter of the operculum and Bubopcrculum The latter two 
elem< ms f irm a subtnangular plate of which the long diameter is horl- 
eonlal and or which the base is connnued as a process along the posterior 
border of tho preopeiculum The apex of Lhe triangle is formed by the 

extremity of the suboperculum and is obtuse Scales, *7 . lateral lino 

s 

pores and tubes prist nl on ten scales behind the cpiclavlcle and on eight 
scales anterior to tho caudal flu Ridu DIB A 2 29 . V 7 1* II 
Pectorals just real lung venlrals and ventrals not reaching anal Caudal 
deeply emargmale, a curved patch of scales extending on the Inferlot 
lobe from the base Anal fln with its free border concave, tho anterior 
rays longer than the posterior and the posterior longer than the middle 
rays 

Bides excepting the dorsal portion and that part adjaoent to the anal 
fln, with a metenry like metallic surface , the operculum most brilliantly 
refrilgcnt the cheeks little less so A straight leaden line from the head 
to the base of the caudal fln No spots 
Total length 45 mm length to base of caudal fln, 86 mm , length to 
base of anal, 98 mm length to hase of ventrals, 17 mm , length of bead 
10 mm length of head to preoperculum 6 mm 
Bat one specimen or this curious little fish was sent by Mr Smith It 
Is the most brilliant of the Gbaraolnld* known to me 

•This asnos rood rod sevsrml names from Prof 0111 at the same time Of these Dr 
Mother selected Cor) DO pome u he bed a right to do end he has been Allowed In this 
by moat other lahthyolactaW. One of the other names oannot therefore be now selected 
fbr this geaos because It was printed on s previous pace as has been recently proposed 
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Curiu atttb oiLBBHTii Q and Q 

Numeious specimens 

Stbrnopyoid f 

CaRAPOB FASCIA TOS Pallas 

Stbrnoptodb virfbckns Val 

Apparently abundant 

NEM VTOGNATHt 
SlLt RIDiR 

llHAMDIA BAPOVal 

Five specimen) which agreo with iho description given hy the Eigen 
manna except In the pnsscssi »n of narrower bands of prcmixilliiy and 
dontary teeth The prunaxillary patch Is five timeB as long as wide 

Hhamdfi la btrakinka sp nov 

Surface of posterior cranial b >nes f issate hnl covered with a thin Bkin 
Fontanel reaching Imse of supraoccipilal process with a narrow bridge 
opposite the posterior border of the orbit Adipose fln entering the length 
(to base of caudal) five times and equal to depth of body length of 
head entering total four tunes Upper lip projecting a little Uyond 
lower tooth band in both jaws wide teeth a ell developed ])c4tuiici 
In length of bead In angle of operculum one and a third times In later 
orbital width and ona and a half Hines In length of muzzle Centre of 
pupil nearer end of muzzle than opercular angle Maxillaiy barbels 
reselling middle of ventral fins external mentals reaching base of pec 
toral fine , middle mentals half as long as externals Dorsal spine rather 
•lender elongate, toothless , pectoral spine more robust longer than suit 
rays with eight robust spines on its internal border, and more numerous 
smaller dentations on the anterior border, wbloh are not reeurvod Radii 
DIO A 18 PI 8 Caudal fln deeply emarglnate the superior lobe 
a llule longer than the Inferior 

Total length, 81 mui , length to base of candal fln 88 mm longth to 
base of anal, 00 mm , length to base of ventral, 8d mm lengih lo base 
of pectoral, IB mm Length of head to apex of suprooccipital process, 
21 mm 

Color In spirits brownish straw color, with allvery opercle, rather 
sparsely dusted with black specks Adipose fln dusky bordered 

Five specimens of this species, which approaches the H j*ny uii Gibr 
according to the detailed description given by the Blgenmanns That 
species U Bald to have the eye only one fifth the length of the head, and 
the adipose fln Is one fonrth the total length The occipital process l( 
said to be covered with a thick skin In the R UramxMa this process h 
rugose and Is oovered by a very thin skin, and approaches quite near to 
the dorsal plate From the R tnortha H and E , from the Uraguay 
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river this ipeclca differs in the proportion! of the eyo and head the much 
loaner barbel* much shorter adipose fln etc 

Pihklodus hiuiubaiibis Blgr Protttdt Zool Sot London 1801 
p 232 PI xxv fig 1 

Several specimens 

J oricahia CADk.i« Henael Archn f Naturgetch 1888 p 860 

Represented by four specimens of ritlier small size Ihe muzzle is 
depressed and is acuminate when vie we I fi >m above and us length from 
the orbit enters the length of the head to tho postonor extremity of the 
< cclpltal pi tie tw i and a hill times The edges of the mnrzle aro hispid 
but not bristly The abdomen Is covered with a continuous senes of 
scales ol which the lateral are el ingate and directed forward and the 
median smaller and in two rows Those between the ventral* are distinct 
but solidly unitod and there is a single anal which Is notched In front for 
the anus The scutt of the nape are f unbilled with obtuse keels one on 
each side which firm a pur of ridges which converge forwards and are 
continued on the occipital plate ontil they approach quite closely They 
then diverge and lerminato abovo the p mtorbital plato The third median 
nuchal plate is not n Igid but a lateral plate which Joins it and the see 
ond nuchal on each aide has a keel I here is no keel posterior to this 
nor any between it and the superior keel tit the lateral line The space 
between the nostrils forms a median narrow ndge which bifurcates pos 
lertorly ouch h tlf disappearing above the middle of the supraorbital 
border from which it is separated liy a groove which Is a posterior con 
tinuation from the nareal fossa The central premaxillary ndge is 
divided by a narrow median groove and a shallow groove bounds tbe 
lateral plates on each side terminating In a preorbital fossa Beales of 
lateral line 28-20 the lateral keels uniting on the eighteenth scale 
Diameter of eye without the shallow notch entering length of head 5 0 
times and Inlerorbllal width 1 28 times 

Tbe length of the head to the end of the occipital plate enters the 
length (leas the caudal fln) 6 28 time* and the width of the head enters 
Its length 1 4 times tbe depth ot the head enters the length of the same 
twice Premaxillary Jaws not separated by an emarglnallon bat firmly 
united Teeth f Lips coarsely and shortly fringed all round the po* 
tsrlor coarsely tubercular and not notched posteriorly Beard shorter 
than diameter of eye The dorsal spine enters the total length (lesa eau 
dal fln) 4 28 times and the anal spine enters the same 6 0 times Radii, 
DI7PI8VIBAIB Tho pectoral fln* just reach the ventral* 
and the ventral* the anal The marginal rays of the caudal are not 
stronger than those of the other flns Its border Is concave, and the 
superior apex Is a little longer than the Inferior, and it Is without fllamen 
tone prolongation 

Color light brown above, yellowish below Five brown oroas-bands on 
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the donal region end one on the nape 1 ire obscure dusky spots on tho 
lateral border of tbo head ti the opeicular fissure Dorsal tin with a lark 
■pot near the extremity Caudal with a (lark spot at each ape\ and la > 
at the base Anal teiitials an 1 pectorals dusky at the extremity 

Total length 78 mm length to base of nudil fin 00 mm length 
to base of anal fin 31 mm length to base <1 ventral 21 mm length 
to base of pectoral 11 mm length to end t fou pital plate 15 mm 
The only species which it is necessary to compare with this one is tho 
Loneana konopicLy i of Steinduclincr * Aitoiding to this author this 
■peclea resembles tho L eadea In mist essent il respects It has how 
ever two lines of keels between the d irsal spini an l the lateial n Ige 
where none exist in the L cidur and Lite middle rows of at louiinal 
scales are la flie rows instead of thiee The Uetliare nine or ten instead 
of six or seven and the keels of the lateral scales come together on the 
fifteenth Instead of the eighteenth row The mur/lt enters the head 
length i 3 times Instead of twice The/ Iconoj trki/i is from the Am iron 
basin 

LoriearM It m* Kner to which this species Is referred as identical by 
Yon J bring ditlcrs as follows The head enters the length 4 66 times 
the superior lay of Ilia caudal fin is produced the c) e enters the hen 17 5 
limes the fins are »p uted 

I oricaris snxil Mteindachner Dtnktchr Wun Aknd Wut 1881 18 
PI II Several specimens 

Hisomotob lsvioh ip nov 

Form rather slender the depth at tho base of the first d irsal ray enter 
log the length to base of tail six times and equaling the length of the 
muzzle anterior to the orbit hye small entering length of bead five 
lima* and three and a half times in the nearly fiat inierorbllul space 
Venter not entirely covered wilh scales theie being a series on each side 
and a row of smaller ones in the middle separated trorn them by a naked 
apace Median aeries expanding Into a shield Just posterior to bases ol 
ventral fins Dorsal and vential aspects ot caudal region rounded 
Scales posteriorly moderately hispid smoother anteriorly on tho top of 
the bead the prickles very small Lower lip convex with narrow mar 
gin and coarsely tubercular surface 
Origin of dorsal fin a little posterior to line of origin of ventrals Caudal 
fin with the Inferior angle produced a little farther than the enpenor Spinet 
of fins only moderately hispid except towards the extremities of the pec 
torals where the prlokles are coarser ltadil DI7 PI7 VIS 
A I S Scalea of lateral line, twenty eight The pectoral fins reach 
tha middle of the length of the ventrals, but the latter do not reach the 
anal 

* DmMtriflen watt Wm glow kmt AkmUmtd WtunscA 157? p « FI vl Flf S 


and PI vU Hi 1 
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Color light brown The dorul fln Is sparsely and the caudal fln Is 
closely spotted with blackish and the aplnoua raja of both are light 
colored with dusky spots 

Total length S9 mra length to basis of caudal fln 41 mm length to 
base of anal 33 ram length to base of ventrals 16 nun length to line 
connecting bases of pectorals 10 ram 
A. single specimen from the R > J icuby Rio Grande d i S il 
This Is tbo third species of the genus now known the one first de 
senbed being the It notatu • of E genmann * lhis sperus is said to 
be characterized by the presence of a triangular posterior process of 
the occipital element and by the compressed and deviled firm if the 
head diameters not seen in the present species Tht orbit is smaller 
but the interorbital space is only as wi lo os three of iIb liabiou rs It has 
only twenty Are plates of the lateral line The Euonotut ntgruaui\ \ of 
Boulenger differs in the twenty five plates of the lateral line the I 3 
pectoral rays the more numerous rows ol ventral plates and the huger 
eye 

UisoNorua leptochiluh sp nov 

Form rather slender hea 1 rather depressed Depth at first d irsol ray 
entering length to base or caudal fin 5 3 times Eye small entering 
length of head 5 5 times and three limes on the rather flat intcrorbllsl 
space Venter coveted with from ten to twelve rows of scuta a slugle 
row on eat li side anten irly larger than lh» others Caudal region 
rounded above and below Hispid everywhere especially on the super 
temporal region Three transverse and a median rhombic senta between 
the occlpal scute and the base of the donal spine Lower lip thin with 
thin transverse posterior margin and Inconspicuous tubercles 
Dorsal fln originating a little posterior to vsnlrals Pectorals reaching 
middle ot ventrals ventrals barely reaching anal Inferior angle of 
caudal fln a little longer than the superior Hidil, D 17 P I 0 VI 
5 A I 5 Scales of laloral line 43 
General color dusky with numerous small palo spots everywhere most 
conspicuous when the fl*h Is Immeraed In fluid Fins lighter oonsplou 
ously spotted with dusky 

Total length 81 min length to bate of caudal fln 41 mm length to 

base of anal 83 5 mra length to base of ventrals 17 5 mm length to 
bate of pectorals 10 mm lnlerorbltal width 6 mm 
The Important characters which distinguish this species from the E 
kmor are the thin and truncate lower lip with feeble tuberculatum , 
the numerous ventral plates the narrower lnlerorbltal space and the 
greater htapIdUy especially of the head It differ* from the E notatut in 
much the same way as the U lanor 

• Rat tton of flouth American Kematognathl tbH/unia Aead Mown UtO p SSL 
t ProcmU tool Soe London lin p 2*4 
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IIiborotub niobioacda Boulenger Otorinrhti niqncauda, Tlonl , Pro- 
ceeds Zool 80c , London, 1801, p 234 , PI xxv, Fig 8 

One specimen This ipecles differs from those described above, ,n the 
presence of only two naclial acuta between the occipital bone and the 
baae of tlie Aral dorsal ray, as represented In Boulanger's figure In this 
point It agreei with tho two ipecles of Otocluclus to be described below 
In tbo two species of Hlsonotus referred to, there are four nuchal plates 
crossing the same space 

The specimen of H nigneauda measures, only 80 mm The Bides and 
posterior two thirds of the middle line ol the belly are squamous, the 
remainder smooth 

OtOCIKOLUS FLB1ILIS sp. UOV. 

Head large, muzzle rather short, width posteriorly equal depth of body 
at first dorsal spine, and entering the length less the caudal fin four und a 
quarter times Eye entering length of head four times, and Inlerorhllal 
width three times Hody compressed , superior and Inferior aspects 
of caudal peduncle fiallened, and separated from sides by an angular 
keel. Surfaces everywhere hispid Perforations or supratempoml plate 
numerous. Lower lip very thin, and entirely smooth Plates of belly In 
two lateral rows which are directed forwards, and are separated by a 
single row on the middle line, which Is sometimes more or less Incom- 
plete, thus permitting those of the lateral series to come In eontart. 
Occipital plate angulate posteriorly, and separated from dorsal spine 
by two transerae plates and a rmall median posteriorly. 

The pectoral spines reach the base of the ventral fins, and tbe venlrals 
fall considerably short of the anal Caudal lobes acute, subequal Iladll, 
D 1 7 , P I. 6 , V. I 0 ; A I. 6. The spines are nil strongly hispid, 
and those of the pectoral On are more robust than that of tho dorsal 
Plates ol lateral Hue, 20 

Light yellowish brown, with a row or about six oblong dusky spots 
along tbe lateral line, which become obscure anteriorly. A series ol 
corresponding spots along the dursal region. Dorsal and caudal flusllght 
colored with numerous dusky spots. A black spot at the bale of tbo cau- 
dal fin In tome specimens. 

Total length, 88 mm. ; length to base of caudal fin, 48 mm. , length to 
base of anal, 27 mm. , length to base of ventral, 10 mm. , length to base 
of pectoral, lUmm. ; length of head, 10 mm , interorbital width, 7.8 mm 

This species need only be compared with the 0 ajtnii of Stelndachner, 
which la found near to Rio de Janeiro That species has a posterior 
tuberosity of the ocolpltal plate which Is wanting In this species, and 
Btelndachner represents only cne entire plate between the occipital and 
tba base of the dorsal spine. This region Is more depretsed In the 0. 
JUsiiU, and the body Is considerably more oops pressed, from the dorsal to 
pboc. inn. Philo*, soc. xxxm. 144. m. pbistid march 8, IBM. 
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the caudal Ada Tbo eye la also smaller than in the O afflnu The lip 11 
even weaker than in ike flitonotui Irptoeh if u 

Rio Jaculiy Rio Gnnde do Bui numerous specimens 


Otooincluh fimbhia rue sp nov 

Form moderately at lut d pth at lute of l) I entering length without 
feudal fln four limcw Head rather depress! d with the muzzle nunded 
entering the length (mens ire 1 1 > opercular b irler) three an I a h ill tunes 
rye entering length of hi id 4 3) Uuiea and the flat luter rliital space 
3 75 timea Postirl r 1 p well devcl >j ed oaraelj tubereu ir its border 
together with the border of the anterior lip and tbo inner e Igo of the 
beard fringed with obtuse pioceaies Occipital plate with acute apex 
separated fri m base of doisal s[ mo by two transverse plates and a small 
median |x>sterior one Venter with three series ol scuta a lateral series 
of long ones directed fnwarils on each side and a row i f median scuta 
in contact with tin in Scales evrrywhcic luspi 1 Supra temporal perf) 
rations small numerous hut conualed by the integument Inferi >r and 
superior aspects of caudal region flilltned and separated by an angular 
kill from the sides 

Origin of dorsal fln immediately above that of the ventral Caudal 
lobes acute e pial Radii DI7 PI0 V I J A I 5 Pectorals 
reaching • little biyond base of ventrals laltei barely reaching base of 
anal Twenty five rows ol scuta in lateral line 

Color light reddish yellow Ihpre are four large dusky spots along 
the lateral line the anterior enlarged and obscure A series ol corre 
spending dorsal spots Caudal fln wiih thiee vertical dusky bars which 
are sometimes broken into spots Olhir fins with a dusky sp t at base 
the anal and dorsal with the spinous ray entirely dusky Below straw 
c< lor 

Total length 88 5 mm length to base of caudal fln 98 ntm length 
to bate of anal 18 5 mm length to base of ventral 13 turn length to 
base of pectoral 7 5 mm Interorbital width 5 5 mm 

This Is the smallest of the Silundm here descubed and la to be com 
pared with the Utoeinelui afflnu already memloned The angulation and 
elevation of the nuchal region described bj Stelndacliner ns characteristic 
of that apeclea are here wanting and the Iringe of the Ups is not figured 
nor described by him The eje Is considerably smaller entering the 
length of the bead to the apex ol the occipital shield 5 5 times Instead of 
four limes In the 0 afinu there is a longitudinal lateral band instead 
of spots and the fins ate not represented as spo'ted as is the case with the 
0 flmbriatui As compared with the 0 JU*» Ju the 0 fimbrwtui dlffer- 
greaily In the tubercular and fringed lip relating to it in this respect 
much as the Uitonotu* foster does to the H Uptcehtlm It it a smaller 
special than the 0 JUxtUt and is more brightly colored and with leu 
numerous lateral spots The ventral fins are relatively longer, and the 
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dorsal fla originates abovo their Imse and not belnnd it os is llit case In 
0 JUzilu 

Rio laeuliy Rio Grande do Sul numerous specimens 
In the many specimens of this species and the, 0 JiexUu m the colltc 
lion the adipose fln spine is eonstamly wanLmg 

PlECOSTOWUS COUHRRSOHII Vlll 

Oneadnlt specimen A young individual which I suppose to belong 
to this spieies exhibits the following characters 
Scuta not connected with each other anterior to the posterior border of 
the dorsal fln and consisting of a meditu ossification onlt each se itc sup 
porting a median comb of bristlo like teeth which is longitudinal on most 
of them and is directed obliquely upwards p istenorlj on tlu superolateral 
senes Resides the central cimb caeh scute has a shorter one near its 
superior and inferior extremities In (Vrl ir surface as tar as the vent 
without granules or scales Scuta or luteral line, 28 1 races of a longi 

tudmal angle on the posterior part of the supratompnral plate and of two 
near together on the posterior part of the occipital Head marked with 
toarso granular ridges which are little marked on the suborbital and hi 
terorbital regions anl are replaced by fine lines on the anterior pnrt 
of the occipital plate Muzzle acuminate oval viewed from above tip 
naked aides without bristles Ooclpilal bounded posteriorly by a single 
nuchal plate which Is sepaiatod from the liasal dorsal fln plate bj a second 
nuchal Lip large entire coarsely tuherc ular Teeth about f J on each 
side The humeral angle extends on two plates only 

Fin radii DI7 P I 0 V I 1 AG The eye enters tho length of 
the head to the apex of tho occipital plate six times three times m tl o 
muzzle, and 2 27 time* in the Inierorbltal space which is plane The 
base of the doraal hn Is as long as the space from its posterior ray to half 
way between tho adipose fln and the base of tbe caudal The pectoral 
extends a little beyond the base or the ventral and tbe ventral to a short 
distance beyond the poeterlor ray of the anal fln I be inferior apex of 
the caudal fln is considerably longer than the itipormr 
TTital longth 47 mm length to base of caudal fln 71 mm lengih to 
base or anal fln, S3 mm length to ventral 17 mm length to base of 
pectoral, 0 mm , length of head to apex of occipital plate 18 mm Color 
in alcohol reddish brown an obscure dark shado about the base of tbe 
dorsal fln A tingle row of dusky spots in each membranous space of 
the doraal fla Caudal fln with about tluee oblique vertical cross rows of 
rufous spots 

The single specimen on which this description Is founded is probably 
young, yet various Indications point to In being of small sire at mammy 
The welhdeveloped lip and tubercles are those of a mature flsb and the 
relatively small size of the eye Indicate that little obange is to be looked 
for In the proportions of the head It Is probable that the deficient oralfl 
oatlon of the anterior body platee m a character of Immaturity 
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PlKCOSTOHUB ASFII 00 ASTER Bp DOT 

Head wlih three obtuse angle* the lateral extending posterior to the 
orbits the median obscure between the orbits but distinct on the oco pi 
tal plate Belly covered with granular scales which are collected Into 
Indistinct scuta posterior to the lip Posthumeral ridge short covering 
only four or five scuta Besl les this the scuta are not keeled 
but are distinctly angular on tho dorsolateral and ventrolateral rows 
and traces ol keels exist on the anterior scuta of the two median 
lateral rows Occipital plate bnundod posteriorly by two scutA which 
are obtusely angulated and these are separated from tho base of the dor 
sal spine by three transverst nuclial plates each of which has an obtuse 
lateral angle of the surface Tbeie is a naked patcli on the end of the 
muzrle which does not reac h the superior surface l 1 ye small entering 
length of head eight limes mu/7le five times and Inlerorbllal space 8 75 
times 1 ateral line of scuta 80 All tho scuta are rough with longitu 
dlnal ridges but they are not very spinous Inferior and superior sur 
faces of caudal peduncle flattened I ength of head entering total (with 
out caudal fin) three and one third limes 

Base of dormal fln equal space between Its posterior ray and a point half 
way between adlpoee and caudal flus First dorsal my equal length of 
bead shortest caudal rays equal from end of muzzle to posterior border 
of orbit Radii D I 8 In three specimens I 9 in one P I 8 V I 5 
A 0 Pectoral extending to baaal third or ventral ventral to posterior 
border of anal Teeth J| on each side the terminal portion elongate 
amber colored Length or median caudal rays 86 of length of head 

Total length 210 mm length to base of caudal fln 198 mm to base of 
anal 122 mm to base of vantral 82 mm to base of pectoral 41 mm 
Length of head to poaterior bonier of occipital plate 04 mm width of 
head at opercular flaaure of lateral angle 49 mm Length of specimen 
with doraal radii I 9 275 mm 

Color above dark brown spotted anteriorly with dusky below un 
■polled light brown Ihere are two or three dusky spots on each soula 
but these are not visible posterior to the dorsal fln The head Is cloaely 
■potted with very small dusky spots which are large and more distinct 
on the supratemporal region where they have a diameter of about a mllll 
meter and are separated by spaces of abont the same diameters T he 
donal fln is coarsely spotted with dusky, there being one or two rows on 
each Intereplnous membrane The pectorals, van trail and anal are slml 
larly spotted with a single row between the spines and the caudal fln Is 
unspotted 

In general proportions, and in the fln and scale formula this species 
resembles the P MSMunmn, but in various other respects it apparently 
resembles the P eanaatw of Stein dec liner It differs from this species 
in the very obecun or absent carinstlon, In the much smaller eye, and in 
the shorter base of the dorsal fln, according to Its describe: It Is from 
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the Jutahy in Western Amazonia The f mr specimens »r Ilia P aeptlo 
gutter before me art from lbe Jaruhy Rio (Imnde do Sul This species 
also approximates the P hmotut > igen in (Procccdt Calif Acad Set 
1888 pp 187-8) from tho Uiaguay H According to the dcscnplion 
this Bpccios lias the occipital plate bordered by n single nuchal instead of 
by three, and the middle rays of the caudal fin are nearly f pial to the 
length of tho head The poatdorsal region should lie rounded above and 
below whereas it la flattened, and tho flus and belly arc spotted In the 
P atpUogatler tho caudal fln and lielly are without markings 
The PUcoitomui tirrscent tope (Proceed! Academy Philadelphia 1874 
p 187) was founded on young individuals from Eastern Peru The Eigen 
manna slate their inability to locate it In their system of Nematognathl 
In their table of tlia genus Plecoatomus (I c p 108) la a section a Inch 
Includes species with the venLral Integument more or less scaleless a 
character which Boulenger allegu to be more or less untrustworthy In 
any case two specimens of ihe P vireeeent of 80 mm In length have the 
belly smooth In one of 70 nun a few granules appear ou Ihe median 
line of the belly In one of 02 mm a band of granules extends from the 
anus to the coracoid bridge on the middle line spreading and fading out 
laterally on the belly Supposing the latter character to be retained to 
matdrlly (which la uncertain) the P mmetru differs from the species 
referred to the section with naked bellies by the Eigcnmanns Disregard 
Ing the sqnamatlon of the belly the former enters the section which 
Includes the P buurrhotu i The 1 I is 28-7 Superciliary borders a little 
raised The triangular part of the occipital bone Is bordered by two 
scuta on each side, and one scutum which touches the apex and none of 
them are angulaled Body scales not keeled The base of the dorsal 
equals Its length from the adipose fln A few small spines at the inferior 
opercular angle Head and body unspotted All the flna spotted Appa 
rently nearest the P tMamt Luelken 
Callichtht* tamoata Linn 

Cobtdoras paikatus Jenyna C marmoratue Stelnd Denktehr 
K Akad Wten, 1870 (see PI v, Fig l) good figure 
About alxty epedmeni, varying In length from 85 mm to 70 mm I 
have examined about flfty of these In order to ascertain whether there is 
any variation In the degree of extension of the coracoid bonea over the 
pectoral region There la no variation that of each aide remaining widely 
separated (tom the corresponding one of the other side In all the sped 
mens Not having met with any variation In sny of lbe species In tblr 
reaped, I distinguished the species where the pectoral region Is enclosed 
below by the coracoids, as a distinct genus retaining for it the name 
Oorydoraa and naming the series with naked breast, Gaetrodermui • Ac 
ending to Elgenmann.t the type of Corydoras, 0 punetatve L , possesses 

•JVoomJj An Mr PMlot Soc 1*78 p Ml 

tAsMcmtfa Amo tfematognatJn 1880 p 4tt 
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the chamrler * lilch I have assigned to Gnstrodermua which is lliercfore 
the true Corydoroa It ilierefoiu becomes necessary to give the genua 
with unnoted thoiax a new gencilr mime Tina I piopose ahull he Ostco 
Easier The type is llie C 01 ydor u tq let o f Steiudachoer and the only 
other rpecles which can bo jioBilivcly assigned to it ta according to 
Eigcnmann, the C tplti dent Caalcluau 

ICIITlIYOt > I’HALI 

Prof Gill boa called my attention to an error which occur* in my 
paper on tho classification of flahes published in 1871 in the exchanged 
places < f the t,eucra Monoptcrus and Bymb anclius 'I he eliRiacliraof 
the one are hy an luadvcrteuce aBcribcd to the other hy an accidental 
exchange of the names 

Bymbhancuid^ 

Bykhuauchus makbohaiub Bloch 

HAPLOMI 

CYPRINODOBTIDAr 

GiBARDiNUS CAUD1HACUI ATU8 Henael .Arch f Natuigeuh 1870 p 3B2 
Von Jhrlng buitwaturf « ltio Qrandt do bill 1893 p 28 

Depth of body a little greater than length of head Dorsal fln origins 
ting above middle of anal Scale* 28-8 Radii D I 7 A 10 Eye 
one third head exceeding length of munlc and 1 5 times in interorbiial 
width bealea between Interorbiial apace and dorsal tin, 18 Yellowish 
with a black vertical spoL on the thirteenth scale from the caudal fln 

PERrOMORPHI 

ClCUMOC 

Chbsiciohca lkpidota Heckel , bleiudachner, Sttzber K Wien Akad 
Wu« . 1874 p 22 

Numerous specimen* , evidently the common perch of the Jacuby 
Chkmioichi a lacustris Oust Stelndschner, Bxtzbtr K H un Akad 
Wsm , Deo , 1874, p 18 

Form elongate, body compressed profile gently dccurvcd fiom the 
flratdonal ray to the upper lip which Is less produced than the prouu 
nenl mandible The length of the head Is contained in ihe total 8 00 
times, and Into that of the head and body three limes Depth of body 
contained In total 5 5 times, and Into that of head and body 4 0 times 
Eye not large, entering length of bead 0 B lime* , twice in mncxle with 
oat chin, and 1 0 times In Interorbital space, which is slightly convex 
transversely Bealea ^ , those of the lateral line fewer than those of the 
transverse rows, for the reason that on the anterior part of the body one 
lateral line scale is bounded by three scales of ths transverse rows, and 
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on tho posterior part of the body oni literal line scale corresponds to two 
transverse rows Thus tbo IrnnBvcrso rows number 74 while llioro an 
only 40 In tho lateral line I In rndn l> \\ 14 A III *1 V II 
P 17 Color brownish above and yellowish In low in ale hoi Bides of 
body and bead with dorsal and aual fin rather spur ely spitted with 
small black spots A much larger black h|h>i at the base of the caudal 
fin which is not light bordered A black band from the ej e the open u 
lar border, and another very distinct one from tho eyr lownwards a< ross 
the cheek Paired tlus uniformly yell iwish 
Total length, 11)6 mm length to bast of caudal fln 15S utm length 
to tame of anal 116 mm length to base of ventral 80 inm length to 
base of dorsal (axial) S3 mm 

The n uni her of transverse rows of scales is intermediate in the genus 
while the number of those traversed bj the literal line is smaller than is 
mentioned by authors as occurring in any known species Tlu promt 
nence of the lower Jaw approximates a cbarictar of tho 6 fieriui Cope or 
the upper Ama7 in but in that species the top of the head is Hat and lion 
zonlal and not convex and decurved The scales are also 1 irgi r 
But three B|>eclm< us of this fish were taken by Mr Bmith The small 
est measures 1 d7 mm in total length and differs as a younger individual 
in the larger eje which entcis the head 4 7a times aDd e juals the Inter 
orbital width Radii D Vtll 1J A III 9 Scales a the transverse 

series twice as numerous as those of the lateral line posteriorly and thin 
times as numerous anteriorly Besides the bluek specks there is a row of 
eight dusky spots on the side of the body 

Obophaoob gyknogkntm Ilense , Arch fv> Naturgtneh 1870 p 61 
Von Hiring Suuwauer Fiteht von I ho Qrande do Sul 1891 p J1 
I And four species of Qeophagut In Die Smith collection which difli r 
u follows 

a Cheeks naked or neaily so 

Profile nearly straight eye one third head , caudal fin emarglnate anil 
soft rays 8 body oval smaller O gymnogmyt 

Profile of skull strongly convex at orbit eye one third head , outline of 
body contracting from first dorsal spine posteriorly caudal fln iron 
cate, anti soft rays 8, smaller .. 0 eamurui 

an Cheeks scaly 

Profile straight preorlillal bone wider caudal fln truncate anal with 
eight soft rays , eye one fourth head 11,83 smaller 0 brachyurui 
Profile atralgbt , preorbltal bone much wider eye more than four tunes 
In head , body oval , 1 1 , 88 , anal with nine soft rays , caudal flu 

rounded, larger ... 0 branlttntu 

In each of the four species of Qeopbkgua here described, tbe Inferior 
bounding fold of the Inferior lip la Interrupted at the middle line Tbe 
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lamelllform lobe of the flnt branchial arch is simple In the 0 qymnogtny « 
In 0 eamtinu and O braehyuru* Its border la divided Into digitate pro 
ceasee In my specimen of O brattUentu the digitate processes are pres 
ent but rudlmenial Ilensel baa dlstiuguished a species as characterized 
among other points by the absence of scales on the cheek Stemdachner 
does not appear to have met with tins condition in tho G bratUuntu yet 
be refers Ileusel s species to the lattor believing that the absence of 
scales from the cheek is an abnormalny probably most flequcnt dunng 
the spawning season I find tho character on the contrary l> be con 
slant in the eight specimens of 0 gymnogenyi and 0 eamuru* which 
aie of different sizes and ages and which are characterised by well 
marked peculiarities of the form of tho head and the body 1 he scales 
are constantly present in five specimens of the 0 braehyuru* which are 
of the same size as tli >se of the 0 gymnogtny i and 0 eamuru* and 
are associated with equally well marked s[>eclQc characters I believe 
with Von Jliring that Hensel is right in regarding the character as of 
specific value 

In the Oeophag i* gymnogtny • the anterior border of the orbit Is as far 
from end of murrlc m the poeiermr liorder of the c rblt Is from the con 
vexity of the opercular border Profile nearly straight dorsal fln not 
scaly at base Cheek naked except a patch of five scales between the 
orbit and preopercle Preorbilal bone a little wider than tegumentary 
orbit Beales jt Fin radii D XIH 11 , A III 8 Body deep the 
8 

depth contained in the length to base of caudal do 2 83 times length of 
head In the same three times Pectoral fln reaching first soft ray of anal 
caudal fln openly emarglnate 

Color brown each scale with a paler centre A dark brown spot 
extends over the dorsum immediately In front of the dorsal fln and 
eilends to the lateral line on each side Two dark spots below the spl 
nous dorsal fln and two below the soft dorsal abovo tbe lateral line A 
dark spot below the lateral line behind the superior opercular angle and 
another on the side below the rays xl and ill of the spinous dorsal Dor 
sal and caudal fins dusky with rather numerous oval and round pale 
spots A dark spot on snperlor part of operculum and one below eye 

Total length 107 mm length to base of caudal fln 8T mm length to 
base of anal 08 mm length to bate of ventral, 88 mm length of bead 
side 20 mm 

One specimen 

Qkofhaous can u n us up nov 

Anterior border of orbit more distant from end of mnule than the poe 
terlor border is from oonvsx border of operculum Profile strongly oon 
vex at and In front of the orbit Form most elevated at tbe base of the 
donal On, then tapering posteriorly Cheeks naked or with one or two 
obecurs scales Preorbilal bone a little wider than tegumentary orbit 
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Scale* m Fin radii D XIV 10 A III 8 two out or eeven spcci 
7 

men* with tho dorsal spines XI If and two wnli ihe s It ruts of the anal 

9 Cau ini fln truncate Greatest depth entering length minus ciudnl 
fln So times lingth of head In same time times DmmUer of eye 
entering head three times Pectoral fln reaching first soft ny i f anal 

C dor brown each scale with a paler unlro Ihe spitting is similar 
to that of the 0 gymnogenyi except th it the dorsal rtgi n Is dusky ind 
without well defined spots the saddlo shi| ed black spot In fiont of tl o 
dorsal only remaining Uelow the lateral line on tho mi Idle of the si le 
is a strongly defined spot and trues of one hph nd the cpicl ivii le aie also 
visible A dark htr below the orbit which is absent from most of the 
specimens which have been somewhat bloaclud by aleolu I Fins 
spotted as In O qymnogtny 

Total length llmm length to base of caudil fln ”2 mm length to 
base of anal 48 mm length to base of ventral 2(1 mm length of head on 
side 24 mm 

Seven specimens This speues Is near the 0 gymno/eryt hut dllfers 
much In the firm of the head aid body and in the number of the rays of 
the doiBal fln 

Geophaous brack torus sp nov 

Anterior border of orbit about as fir from the end of the mui/le as 
from the convexity of the opereulsr border Preorbilal hone distinctly 
longer than diameter of tegumentary orbit Profile straight slightly 
concave at orbit Form of body to caudal peduncle an oblong oval 

Cboeks with flvo rows of scales below orbit Scales j Fin radii D 

XIV 9 A III 8 In two specimens the dorsal rays are XV 0 and XIII 

10 and In the latter specimen the anal rays are III 0 in a thin speci 
men the anal nya are III 7 Caudal fln truncate Greatest depth 
entering the length minus the caudal fln 2 2 times length or bead enter 
lng the same 2 78 times Diameter of e) e entering side of head four 
limes 

Color In alcohol brown the dorsal and anal fins blackish The color 
of the spinous part of the former Is varied by the presence of ol llque spots 
of a pale color which form sinpes running upwards and backwards 
These transparent spots are wanting on the anal fln A black spot at 
base of first dorsal rays , another below the lateral line below the middle 
of the spinous dorsal and a black bar below the eye 
Total length, 97 mm length to base of caudal fin 70 mm length to 
bass of anal, 09 mm , length to base of ventral, 80 mm , length of head 
28 mm 

Flvo specimens This species Is well distinguished from the speoles 
previously described, by the smaller eye, and an abbreviation of tbe body 
FHQo ixn FHTLoe soo xxxm 144 ■ prixted march 0, 1894. 
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posteriorly Tbo latter character reduces the number of scaleB of the 
latoral line and alters the relatlvo proportions generally Thus the length 
of the enudil peduncle equals that of llic prcnrliiial b me to the orbit in 
the Q qymnogenyt It equals till length of that bone plus the diameter of 
tbo orbit The coloralioa of the fins Is also peculiar 

Qfophaous BUAsnnetsts Quoy ami Oairaard , Bteindschner SUtb K 
Wim A bid 187 1 December p Id 

Anterior border of orbit considerably farther from the end of the nuiz 
ale than the posterior birder is from the convex edge of the operculum 
The middle ■ f the length of the head fallB near the middle of tin pupil 
Profile straight and steeply descending Preorbital bone 1 75 tunes as 
long os the diameter ol the orbit Checks with five rows of scales 

Form of body oval a little higher In front Scalos at Fin radii D 

\V II A I[I 0 Gieitcst depth two and one third times In length to 
llano of caud il fin 1< ngth of head In suuc two and three quarter limes 
Diameter ot eye entering head 4 06 limes and twice in the interorbiial 
width measured over its strong convexity Ciudnl fln rounded trun 
cate In the middle its bisal portion acily throughout 

Color light brown in alcohol each bchIo with a paler centre a large 
black spot below the lateral line npp mite the middle ol iho spinous dor 
■al fln A few scattered pearl blue spots on the operrulum aud on the 
■rales posterior to it Caudal fln spinous doisal and base of Boft dorsal 
dusky the eaudal with oval transparent spolB and ilia spinous dorsal 
with a few oblique transparent streaks directed upwaids posteriorly A 
few round transpaient spots at the posterior base of the soft dorsal 
Paired fins unspotted the anterior rays of the venlntls dusky 
Total length 103 mm , length to base of caudal (In ISO mm length 
to base of anal 103 mm length to base of contrail 58 mm length of 
head. 54 mm 

This spec les agrees with the 0 gymnigenyi and caw«rtc# in lis scale for 
mula and with the O braehywrru in Us scaly cheek and coloration II 
differs from all of them in the more posleilor position of the eye and 
length of preorbital bone, and in the slispe ol the caudal fln In some 
respects It agrees with the Qtvplingu* n itroltpu of Qunther * but In that 
fish the eye has a much more posterior position There is but one specl 
men of the 0 branUtnn* in the collection 

Acara txtbamkra Ileckel Brattl FtuuFuehe, Ann der Wten Mu » , 11, 
p 841 Btelndachncr Stltbtr Wm n Akad , 1875 Janaary p 5 
Numerous specimens Dr Stelndachner having endeavored to show 
that the A flatUabrh Cope, Is Identical with this species I embrace the 
present opportunity of making a direct comparison With five sped 
• Oatal IUhm Brit Mm Iv p (II 
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mens c f the A fit ul ibru bef ire me I fln 1 tlint there sre In t la o r «i of 
scales on the check one low < n tin inkri r 1 mb f tl c \ ri perch and 
one on the inuropeicle as I have floured and destnbul In A tetri 
me i t there are three rows on the check an 1 n ne n lie pre pc iclu ui 1 
interopercle as described by Steludac liner The prcorbiiil bone is only 
(hi the liamcler of the oibit in A flimlubru as intley um,cr A Ifrt 
men The front between the orhiU Is alia luttly Hi in A flntlibiu 
while it is convex at the borders in A teti imera All the Bptt mens of 
A ftanlabru hare WI d rsul spines In ill the I iwor lip is c ispeu 
ou&ly yellow a cliarac ter not present in the I tetram a tin my e Heel in 
nor descrilied by uutlc irs 1 he absence of this characteristic maik is the 
only fault In my fl D ure * 

Acara ac i ochtiion Gthr Slelndachner &\titnr K H'tc.n Ak.il 1874 
December p 4 


BUM M Ain 


Tho species enumerated in the preceding pages are distributed in fami 
lies os follows 


Clnpeidtc 

Cbaraelnida 

Sternopygidie 

Bilundai 

bymhranchidn. 

CypiinodontldiB 

CichlidiB 


N w \e » 

T tal bciera Spt ' 
1 0 0 

15 I 9 

i 0 0 

14 0 8 

1 0 0 

1 0 0 

8 0 2 


Total 


42 3 17 


Besides the addition of seventeen species to the fauna of the Tacuhy 
nver five genera are intiodaced tour of these are Charscmldn. viz 
Aslphomchthys Chorimycterus Diapoma and Fseudocorynopoma Of 
theae tho first three are new to science and thi lost has been previously 
known from the drainage of the La Plata only The fifth genus is 
Sternopygus which has not been enumerated by previous authors as 
found in the Jacuhy nver 


KOTB 

Mr Smith obtained near Ohapoda In Malto Grosso from the head 
waters of the Paraguay letragonopteru i bssafus bteind and T mo cm 
Boat From the head waters ol the Tocantins not fltr from the same lo 
entity be obtained a species close to the T eauAtmaeulatm Gthr 

• Pneetdt Academy PUta. UTC p US PI si Fig 4 
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EXPLANATION OF PLATES. 

Flgurea all natural size unless otherwise stated 
Plats IV. 

Fig. 1. Xiphorkamphui braehyciphalta Cope ; a. head from above. 
Plate V 

Fig. SI. Anphonichthyi lUnopUrvt Cope 
3. Ohmimgetmu ttnvit Cope. 

4 Dittpoma ipteuHferum Cope 
0 Teiragonopttriu pliodut Cope. 

Plate VI. 

Fig. 0 TetragonopUm jteuMniii Cope. 

7. Tetragonopienu latie*p$ Cope, 

B, Tttraganopttrut tigenmanniomm Cope. 

0. Ohirodon monodon Cope. 

Platk VII. 

Fig. 10. Rhamdella ttraminea Cope. 

11. HUonotui leptoehilut Cope, a Head from above | natural size , 
b. Head from below. 

13. Hitonotu* laetor Cope. a. Head from above } natural size , 
4. Head from below. 

18. Otodnclu* fleailii Cope, a Head from above f natural size , 
4. Head from below. 

Plate VIII. 

Fig. 14. RtootUmiu atpdogmtter Cope, } natural size. a. head from 
below x J. 

10. Lcrioaria eadta Hensel, from side. a. From above ; 4 From 
below | natural size. 

Flats IX. 

Tig. 16. OMnelut fimbriatu* Cope. a. Head from above X 9 ; 4 
Head from below X 9. 

17. Oeophagyuatmunu Cope. 

18. Qtopkagvfb^ckfunu Cope. 








Jtoetotptndyl t. 
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On the Structure of the Skull in the Pleeiotaunan Reptilia, and on Two New 
Specie* from the Upper Cretaceoue. 

By R D Cope 

{Read before the American Philoeophusal Society, February t, IS 04 ) 

Prof 8 W Willlston has described In the froceedinge of the Kama* 
Academy of Science for 1800, the skull and part of the skeloton ot a 
Pleslossurold from the Niobrara Cretaceous of Kansas, under tho name of 
Cimoliaeaurue enoui Through the kindness of Prof. Willlston, I have 
hail the opportunity to examine the specimen, and 1 have been able to 
make some observations on the structure of the skull, which supplies an 
Important desideratum In onr information on the subject. 

In a paper In which I endeavor to trace the homologies of the cranial 
ban of the Replllla,* I ascribe f to the Sauroplerygla a single postorbital 
arch, and slate that the available evidence is to the effect that tills Is the 
zygomatic I remark, ''The supratemporal has ho anterior connections 
according to this author ” (Von Meyer on Nothoeaurua), " and the supra- 
m as told Is not described. From all that I can gather from Owen's figures 
and descriptions of Plosloeaurus, the structure Is the same, wbloh is con- 
firmed by observation on such Imperfect specimens as are accessible to me ” 

Examination of Wllllston’s specimen shows that there Is but one postor- 
bital bar, and that this Is partly tho zygomatic, since it extends to the 
distal extremity of the quadrate, and encloaes with It a email zygomatic or 
quadra tojugal bone. But the posterior pan of the arch luoludea also a 
large supratemporal, as In many Tesludlnata. Above the supratemporal, 
and forming the parietomastoid arch, is the separate element which I have 
referred to in the above quotation aa supratemporal, but which It la now 
clear Is tho sapramaatold. It la then homologous with the element In 
Ichthyosaurus and In the Ootylosauria, which I have oalled by that name 
This discovery enables me to demonstrate the correctness of my supposi- 
tion made In the paper already quoted (pp lft- ft)), that the postero-lateral 
process of the parietal bone, so characteristic of Bphenodon and Lacertllla, 
really Include! the supramaslold element. There is no question about 
tha distinctness of this element from the parietal In the Clmollasaurus, and 
the suture la shown In the outline figures given by Willlston In his descrip- 
tion referred to. The suture between It end the supratemporal Is not so 
distinct, bat Is nevertheless visible. The tbllowlng figure Is copied from 
Willlston, with the sutures inserted ss I observed them. 

* "On the Homologies of the Posterior Cranial isehra in the BepttUa,” ftow. At ter 
FMoe. Be a, MS, p. U, 

ti» a,p.n. 
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I embrace tbe preton t opportunity to correil an error Into wlnchlinsd 
veitonlly Tell whon naming tbe elements of tbo cranium In tha Coty 
lotaurm in the essay abovo quoted That segment which forms the 
lateral angle of the superior table of the skull in tbe Golylos turuin rep 
tiles the Stigtcophalous batraelilana and many fishes is then, termed the 
01 intere ilniti atlei C uvicr It is however not lus lnlcrcalare but his 
external occipital This Is the epioticnf Ituxley but ns it la not homo 
logout with that element in tbo Ucpttliu it requires another name I 
piopoao ihat It be railed the o» t tbulure or tbe tabular bone I do not 
know of any reptiles other than Ihu Coty loaau na In which it Is present 
(see PI x Jib) 

1 refer In this connection to a taxonomic question which depends on a 
correct knowledge oflbL poslerior part of the Reptilian skull Huxley* 
referred tbe Trluaslc geuus Tclerpelou to llio Larerlilia ai d I afterwards f 
endeavored to show that this genus together with Rbynchosaurus 
Hyperodapedou and Snurosturnum belong tu the Rhynchocepbalia In 
this I have been followed by most authors who have since treated of the 
subject After a study of the cranial arches I became convinced that 
theae genera could not he Ubynchocephulla,} since they possess but one 
poalorbltal bar while the Rhynchocepbalia possess two In the papen 
cited below I placed them In the Tberomora in the subdivision Progano 
isurla aud associated with them the Proleroasurdda It baa become evt 
dent that ibis is their true posltloa, and that they are not far removed 
from the Anomodonlla, with which they were nearly contemporary in 

• QuarttrlyJovn Omlog Sortri* London law p 48 

tPnvudl Anrr iwe Adr Sri 1870 Vol Xlz p S41 

I 8/nopda of me Families of Vertebrate Antrim* Natumim Oet 1BSS gyllnbui 
nj Ltttura on latdrata Vw rnuiyttairia Jolj 1881 p 89. 
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time It ii doubtful whither tin ftmily of llic Mcsnsaurid t on which 
the Proganosauiian ortlci «u f mu 111 by Tlur really 1 < 1 rigs to this 
Bcnca while tho genus Prorol phon Owen f r ii ably tints 1 Ins gi nils has 
been regarded ni the type of i group the Pi Holopli min i by Soeley and 
the genus Proterosaurus has bern linulc the type of another gtoup by the 
same aulli >r under the name of Piuloiowuria I have bIi wn that the 
poalorbiial bar of the Peljcjsniiu (7 Then l>ntn)is hirer nt frmithat 
of the Anomod min and tint the ( otylosmm (Pinna mi) is uiLinly 
distinct as in order The Theiomna ns in ider will thin indulo the 
suborders PI ico lontn Proteros luria an 1 Anoni id mtn Hit pi hleiiiali 
cal g< nt ra above named will nil full within ik< limits of the 1 ruiemsaima 
as I h ive (lefluod it under the name of Proganosnuna 

Tubai iiias ciRcniosus gen etsp no? 

Char gen Cervical vertebra short with the parnpoph) sis and dia 
pophj sis distinct at thn bass and articulating fitely with tbeuntiuni 
Articular fuces of the centra c n cave in the cervical and dt real rtgi ns 
Suture of nt uiul aicli with centrum peialstcnt 
The lmihs of this genus are n >t certainly known The tlirci vertebra 
on wlueli It is estahlished wert t mnd associated with a consi h mbit n mi 
ber t f t ho vcrli hr e of > laamosaurus and a number of b >non of the ur< lit s 
and extremities The propt r location or the Intu r has not j et been made 
This is a short necked gi tuts and neL l not hecompired espctially with 
Plesiosaititts 1 laamosaurus and Polycotylus It diflers fiom l r hi lutes 
Orophosaiirus and 1 nnacromerum In the dislmctnesa of tho basal pirts of 
tho dia and parnpopliyses and from the first two in the stiong loncavily 
of the vertebral centra It approaches noarest in its veittbril characters 
to Phosaurus but here tho dorsal vtrtthio are amphiplatyau as in 
Plesiosaurus I nolo hero that the vertebral characters of 1 nuneromenim 
Cragtn as described by him * agree with IhoBe of Orophosaurus f 

Char »pee\f Ccrvieal centrum a regular transverse wide oval without 
lateral longitudinal angulation Dia and parapophymal facets c imprt sued 
bo as to he vertical and occupying a line from near the level of the inferior 
face to the base of the neural arc It and fused together at their bases The 
bases of the dia and parnpopliyses (whieh are lost) were thus vertically 
compressed, presenting a character different from tlial of any riesiosaurold 
known to me On other eervleals than the single one preserved ibis char 
actor may not be so pronounced but It is not likely to have been entliely' 
wanting on any of them The outlines of Ihe dorsal vorlebral centra are 
circular, and the slightly ooncave sides are without angulation Tho 
fossa for the neurspophyiis Is an anteroposterior oval, which does not 
extend over the entire length of the centrutn Arches lost, except the 
bases, which adhere within the fosse An epiphysis like band of ver 
tlcally lined surface, narrows the median longitudinally lined surface of 
• ipwritm (MogtM IMS p Ml 1391 p 171 
t Amtrlem Naturaild 1SS7 p ML 
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tho middle portion of the nurfece of tlie centrum especially at the midd'e 
line below where It la thickened A large foramen on each aide of the 
middle line below and a large one below the parapophyBis in the cei ▼ cal 
and below the neurap tphyils In the doraal centra 8 >mc smaller ones on 
the ai lea of the dorsals Surfaces of the centra smooth Neural canal 


narrow 

Mctuurementt mm 

/ anteroposterior 40 

Diameter* of cervical centrum < transverse HO 

( vertical 76 

Virtkal diameter of common base < fdia md pamixiphytis 07 
Dial, ctera of bate of parapi pbyaia | ” 

{ an ten posterior 0-t 

transverse 00 

vertical 05 

Width f neural canal at base 10 

Depth of concavity of < entru m U 


Tills is a species of large sire the ugli not equal in dimensions to the 
known specks of Llsstnt snurus It was found In the up|>er Cretaceous 
bed of the Pierre epoch at the Big Bend of the Miuiuri river in South 
Dakota It was presented to the Academy t f Naluril ^cinnshyMr 
John II Charles ot Sioux City together with the remains of FI isniosau 
rus bel w mentioned I wish to express my sense of the obligation under 
which Mr Charles has placed the Academy and myscir by Ills liberality 
in this and other matters 

JhLASMOS A U RUS IUTERUIDIUS Sp nOT 

Established on a aeries of nineteen vertebra of the cervical and 
anterior dorsal regions of an Individual from the Pierre formation of South 
Dakota 

The vertebral centre are the shortest known In the genus approaching 
the Clraoltasaurus in proportions The median and anterior cervlcals dla 
play the compressed form characteristic of Elaimosaurus although they 
are ahorter than in the three known species of that genus The posterior 
median cervical vertebra are depressed but the centre of the posterior 
members of that series are leas depressed and they Increase In length less 
rapidly than they do In depth 1 hey are shorter absolutely and relatively 
than In the E orimtalu Cope, to which this species is most nearly related 
In the anterior dorsals the depth exceeds the length of the centrum while 
In the E orwnial u the depth Is about two thirds the length The oervt 
oals exhibit an angle of the lateral snrtace about half way between the 
dlapophysia and neurepophysls The angle disappears on the anterior 
dorsals The superior and inferior outlines of the articular fhcea are not 
(margin ate or conoave medially, wbloh they are In the E oncntaUi 
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The lateral wall* of the centra neir to tlie articular faces m in uked willi 
strong rather sharp I id goo which an icpirilod ly grmui f M\crul 
tunes their width 

Mt ii uremr itt mm 

/ anlcr pistcri r r n 

Diameters of an anterior cervical ) transverse 44 

f virtual 4) 

/ anterop ster or 7H 

Diinutors of a median < crvlcal < Irinsvcru ”0 

( v< rlical ( • 

^ anteroposterior "H 

DiameK re of a posterior rcrvicil } transverse 107 

( vertical St 

r anterop iBtiru r 74 

Dmnatcrs of an antc'ior dorsal < transverse 00 

t vcitionl 00 

Tliosper mien was found with that of the Kmbaphiat nrcul »ui at the 

Dig Pend ol the Missouri in bonth Dakota and was presented lo the 
museum of the Academy of Natural Sciences liy Mr John II Charles of 
Sioux City la 
Elabwosauhub sp 

Prof N II 'Winchell sent ino for < xamlnation a portion of the sciteliral 
column of a Plesiosaurold fiom the Niobrara Cretaceous ol Dakoti (c\aet 
locality not known) which consists of f irty three centra and poi lions ot 
the arches and limbs It is one of the shorter necked forms of tin gt nut 
resembling the K mtermrdiui In llio proportions of its eervical verb lira 
The dorsals aie relatively larger hut they are all with most ot the ccrvi 
cals so distorted by pressure that U is impossible to charaeterire the 
species 

Exi LAMATION OF PutTF 

Permian and rrlasslo Cotylosauna and Stegocephali 
Fig 1 1/ utodoruaurui gigantiui Jaeger j' f nat size fiom the Trias 

of Germany From Fraaa 

Fig 9 Chtiunyx rapuUru Cope , A nat size , from the Permian of 
Texas 

Fig 8 Panotiehui mtgalopi Cope , nearly nat size from the Poimian 
of lexaa 

Fig 4 hwtyhu oordatui Cope , nearly half nat size from the Per 
mian of Texas 

LetUnng 

Tab , Ostabnlare , 8oc , Supraoccipltal , 8m Supramaatold St Supra 
temporal Z, Zygomatlo (qnadratojugal) , ft# , Postorbltal , Pof Poet 
frontal , P, Parietal , F , Frontal , Ptf , Prafrontal , J, Jugal Q , Quad 
rate , L , Lachrymal , Mx , Maxillary , N , Nasal , Pmm , Premaxillary 
raoo mu philos boo. xxriu, 144 o phiktxd march 24. 1894 
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Forttl* of Ptnntyleanto 

By J 1 Rothiorl Botxniit Member of the PtnntyltanM Forntry 
Commwnon 

( Rend befori the American Philotophiail Society, Mirch 2 t^U ) 

Evict statistics nfl tolhc farest area are na jet nit available Tor the 
hlalt of Pennsylvania It is true that wi can spoak with some cirtmnly 
of the ana of our Stale which ie devoted to farming Inlciests Deduct 
mg tin* from the know n an a of the State would however at ill leave u» very 
wide of an exact statement at 1 > the nei i tuilly covered by a growth 
ol wood which ta now or ever will lo productive forenl land Then 
woul l remain unaccounUd fir the spice civcred by cities towns an 1 
villages by minis whirl the suifuco Is allowed lo remain unutilized 
because the wialth below dwarfs its importance and becauso the sui 
roundings are not favoialilo to produc Ion of trees and lastly llieie 
would remain the tact that an en trinoits percentage of the reputed wood, 
land la now producing timber ol the slowest growing and hast valuable 
kinds of wood if indeed it should be di signaled as wood at all It will 
be howevei an approximate statement bised upon llio repot ts of our 
assessors for the year 1802 to saj that we hive accounted for 16 350 887 
at res of cleared land and 0 l r i0 836 acres of woodland This Will Bt 
least fall l> represent farming 1 ind and Hit. area covered by woody growth 
of some kind and may aflnrd a basis for compulation as to the condition 
or things which thould exist By llu ahovo slaltslics we mt) account 
for about 21 011 500 acres of farm and woodland Ibis however leaves 
from four to six millions of acres of out Slate area to be accounted for as 
i riming neither under fuiming nor forest conditions at present Nomi 
nally wo have n< arly W per cent of onr area In trees, If we accept our 
assessors statements as a basis ot ralculaii in 

For convenience sake this paper will be divided thus 

I The Kinds of Timber producing Trocs In Pennsylvania 

II Most Important Timber producing Areas In Pennsylvania 

III Configuration of tho Stale in Relation to Growth of limber 

IV Kates of Growth of Most Important Kinds of Timber 

V Obstacles to the Growth of Timber 

(а) Natural Obstacles 

(б) Obstacles due to Human Agencies 

VI Relation of tho Coramonwoalih to Forest Restoration 
VII Methods or Forest Restoration 

I Thf Kunn or Timbir producing Treks ix Pihkstlvakix 

The list of each trees Indigenous to oar Stale, which are of sufflelent 
size, or In sufficient sbandsnee to be of commercial Importance, numbers 
seventy eight speoles and Is os follows 
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3 Magn ilia gl mca T 
3 Mignolia aruminata L 
3 Wignolla tnpetala L 
l I irlodeudron lulipilim I 
3 Till i Vmpnoan'. I 
3 I Ilia Inter ph) 11a Vent 
3 Ilex opaca Ait 
3 Ilex monlu lit) rat 
1 A 4culm octan Ira M trek ill 
< ifeiculus glalira Willd 
3 Acer Pennsylvania L 
1 Acer Biccliarlnum Wang 
8 Acerdasyctrpum fclirli 
3 Acer nilmim I 
l NTegundn acemldea Mocncli 
3 Rhus Lyplilna L 
1 U binla paeudacacia L 
1 Oymnocl idns C ana lena ■ I nil 
I Glcdilaclm trucantho* L 
3 Prunus Americana Marshall 
3 Prunui AlUgbanleusla Porter 
3 Primus gerollna Ebrh 
8 Pvms coronurla L 
3 Pyrug Americana DC 
8 CralEcgUB cocci nm L 
8 CratJgua punt tala Tacq 
3 t ratagiM Crus galll 
3 Liquidambar Siyraciftua L 
3 Cornua 11 nda L 
8 Cornus alternifolla L f 
3 Nyasa sylvatlca Marahall 
8 Ovydendrura arboream DC 
3 Di lapyrog Virginians L 

1 Fraxlnua Amoncaoa L 

3 Fraxlnns pabcaceni Lam 

2 Frexinua vlndli Mlcbz f 

3 Fra sinus sambucifolia Lam 
8 Cblonantlius Virglmca L 

3 Catalpa blgnonloidea Walt 


Sweet biy or swamp laurel 

C ucumbcr trie 

U nlm.ll t tree 

Tulip poplar 

Bisaw i d 

White l i-mvo 1 

A nunc in li illy 

Miu.il. a I Uy 

Sweet buckeye 

Ohi i bui key e 

Striped ronplt 

Sugar maple 

White or silver maple 

lied or swamp mupli 

Hox elder 

Staghorn sumach 

I oriist 

Kentucky coffee tree 
lloney 1 icust 
Wild yellow or red plum 
Allegheny plum 
Wil 1 black cherry 
Crab apple 

American mountain nsh 
Scarlet haw or whitethorn 
Blackthorn or pear haw 
Cocka[ ur or Newcastle thorn 
Sweet gum tree or bilatod 
Dogwood or flowering dogwood 
Altern ite leaved dogwood 
Sour gum, lupelo peppendge 
Sorrel tree aour wood 
Persimmon 
White ash 
Bed aih 
Green ash 

Black hoop ground, or water ash 
Fringe tree 

Catalpa Indian bean cigar tree 


Thu tree Is not a native of Pennsylvania bat is becoming rapidly and 
generally naturalized and is likely to be of considerable importance 
For this reason I have included it la my lut 

9 Sassafras officinale Noes Sauafta* 

9 U lores fulva Mlohx Slippery elm red elm 

1 Ulmoi Americana L . «. White elm, American elm 
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3 Ct HU occidental!* L II sek berry nettle tree 

3 M ini* rubra J Red mulberry 

2 Plntmus occldenluli* L Buttonwood sycamore 

i Juglans clncroa L Butternut white wtlnut 

1 Jugl ins nigra I Black walnut 

1 Carya alba Nutt Slicllliark or sliagbark Hickory 

J Carya sulcata Nutt Big shellbark klug nut 

1 Carya tomentosa Nutt White heart Hickory mocker nut 

1 Cary i poreina Nutt Pig nut or broom biekory 

2 Carya aiuuru Nutt Sw imp Hickory or bitlornut 

3 Betula lenta L Cherry sweet or lilaik birch 

2 Betula luloi Mir hi f lelliw or gray birch 

3 Botula jKipulifolia Ait Whlto birch 

3 Betula pipyrlfera Mirvhall Piper or canoe birch 

3 Betula nigra L IleJ or river birch 

1 Oslrya Vlrglnica Willd II p liornbenm leverwotid 

3 Ctr| inUB ( aroliniana Walter II irubeam blue or water beach 

1 Queieus alba I While oak 

1 Quereus stellala Wuug Poal or ir in oak 

2 Quertus macrocarpa Michx Bur oak overcup oak 

3 Qur reus bicilor Willd Swamp white oak 

1 Quereus Pnuu* L CUemnutoak roek chestnut oak 

1 Queieus Mublonbergil hngolm Yellow oak chestnut oak 

1 Quercua rubra I Red oak 

1 Queieus cocclnea Wang Scarlet oak 

1 Quereus cocclnea var ImctorlaOray Black or yellow barked oak 

2 Q lercus palustns Du ltd bwamp or pin oak 

8 Quereus falcata Michx Spanish oak 

3 Quereus nigra I Black Jack or barren oak 

B Quereus Imbricarla Michz Laurel osk shingle oak 

8 Quereus Phellos L Willow oak 

1 Castanea sativa Mill Tar Americana 

Gray Chestnut 

8 Castanea pumila Mill Chinquapin 

8 Fagus ferruglnea Alt Beech 

There appears to bo no native willow of sufficient Importance to merit 
a place In this list 

1 Pinos Strobus L White pine 

1 Pious rlgida Miller Pitch pine 

Under the pitch pine the Pennsylvania lumberman groups whst be 
recognises as yellow end Jack pice 

8 Pious puogens Michx f Prickly pine poverty pine, table 

mountain pine 


V Pious Inops Alt 
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8 I*iii us mill* Mlchx 

3 Pmus nslnosa Alt 
2 Picea nigra I Ink 

1 Tsuga C aondonsis Carr 

2 Allies balsam n Miller 

2 Larix Anuritana Miolix 
2 1 huya occidentals L 


Short lea veil yellow pine, yellow 
pint 

Norwav pine red pine 
Black spruce 
Hemlock 

Bnlsun balsam dr 
Hackmatack larch tamarack 
Arbor vita 


The above trees I have divided into a first btcond and tlnr 1 (lass and 
designated the class by a corresponding figure to tin left of llio name 
Commercial im[Mirlante and abundance art made the basis of tins am 
flcial classification the only merit of which is Ihtt it a ill serve to 
impress certain leading facts 

l he nomenc laluic adopted ia that of tlrny s Mutual of fl itnni/ which 
will remun the popular authority until superseded by u more uiodorn 
book 


II Most Important Timdrr frodocino Arras in Prnnsyivvma 

The words most imp irtant’ timber producing areas are ofeoume in 
one sense, relative bcc luse they carry a twofold meaning i t important 
as to quantity produced and Important as to the uses made of each kind 
of wood In one sense we might consider hemlock and while pine the 
most important for Pennsylvania because the former is a cluraitiriatic 
tree of our State and the latter one of immensr commercial importance 
We shall however use llio words more especially lu regard to the quanti 
lies producul on land which may be regarded as by nature better ad ipted 
to the growth of timber trots than to any other purpose 

This would naturally suggest the mountainaicis of the Commonwealth 
It must be remembered however that an exclusive consideration of these 
regions would practically exclude lbs soil on which our best white oik 
black walnut ash, tulip poplar and linden have grown Furthermore 
land now of more value fur agncultunl purposes than for any othor uses 
might hy some change In price of crops or by othar commercial perturba 
irons be ultimately found of greater value In piodncilon of some quick 
growing kind of timber This chance is quite wuhln the limits of pos 
albllity in the case for example of the chestnut tree If the fiuit should 
ever become as In Southern Europe an Important article of food and a 
stimulus be given to the production of choice varieties of tbo ti ee Indeed 
it Is by no means certain that we shall not very soon have an example Id 
the Increased demand for young chestnut as a source of supply for tannin 

Extending northeast from the southern border of the State through the 
central third is a region of varied topographical characters Much of It is 
mountainous and rooky, and but tor the passible discovery of mineral 
resources and those already known, Is of no value exoept for the growth 
of limber The actual ana of the land of this ohancter Is not yet 
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accurately determined, though it will probably aggiegotc not low than 
MOO square nulea Once the timber la removed from such land, under 
present conditions It becomes not only an unproductive area to the Slate, 
but too frequently a nursery of floods during the time of molting snows 
and In peilods of unusual rainfall Tho Commonwealth has, therefore, u 
double Inducement to restore It to Its normal condition, elthor by direct 
care, nr by such wise legislation as wilt enablu the uwuets to do so 

Whnt this legislation will, or, should be, dopends voiy largely on the 
condition of the owners of this limber producing area For evamplc, lu 
the State of New York tho mountain areas — Adlrondacks and Catskills — 
are comp trail vely Isolated State possession there seems not only the 
probable, but the natural thing, when one considers that those same 
mountain regions are most Importint as water sheds for the eastern pails 
of that Commonwealth. 

On tha contrary. In Ibis State the mountain areas are quite too large to 
encourage the Idea LU it they over will, or over should, become tho 
property of tliu State In short, they will most likely remain In the hands 
of tho small land holder, and the legislation Intended for such areas must, 
trom tha niMuns of the case, bo chiefly adapted to bis needs 

Considering tha counties of the State alphabetically, It appears that the 
cleared and the forest acreage of the Common wealth Is as follows: 


Table 8komng what Percentage of the Entire Acreage of Koch County it 
Timber Land 
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no ono n TOO 121 eoo <u 94 

107 611 39 4 0 "01 011 7H 6 78 1 

40* 722 47 04 470)86 10 4 10 4 

302 274 I 157 MW 4U S1J 14 2 U 2 

1 19 '01 1 1 18 !0J 77 814 IJ 8 418 

.01 014 1 H .5(1 4 294 11 5 21' 

114172 18'blO 208 808 bl 4 014 

341 107 

260 110 .29 190 488 B« 41 1 41 fl 

14 44 118 010 481 371 .8 8, .8 8 

.00 50. 187 981 188 5 0 48 i 1 48 1 

1 19 182 77 U. .11 814 1' 0 0 0 

2J’0>2 11790 .09 418 118 118 

61.18) 77 148 5li)317 10 10 . 

180 7 11 H°2I .00 014 0 1 OJ I 

178 1 12 W 441 212 611 18 4 18 1 i 

185 620 10 IJ. 0.112 8 1 8 1 I 

800 000 18 1 400 68 40 1 40 '(. 

400 000 3 IT OOO 706 000 41 1 HI 

187 088 210 171 ( 17 45) J7 1 J7 J 

MU 606 19 870 401116 18 0 8 

1.18 16 1 185 1.5 273 480 40 8 I 4o 8 
172 100 170 810 122 HO '2 8 ,i2 8 

2T9f82 12 044 281 4.26 4 3 41 

51811 15 3U 75 125 20 1 20 4 | I 

189 531 21 448 211 010 10 2 10 2 

184 6 8 82 221 26,779 10 6 10 6 

150 817 149 1 58 100 47 ' 49 8 49 8 

80 000 JOW HI 000 3 b 3 8 

25 051 118 472 14 1 '25 I 92 7, 92 7 

125 941 572 019 078 890 | Hi 4 ' 814 

400 000 117 600 517.600 I 26 0 | 25 6 

112)01 <0 *22 1 18 b 4 13 4 I 114 

291 081 278 22 1 54 9 104 48 8 48 8 

121 472 147 881 26*1 163 54 0 04 9 

810 801 159 231 476 012 3.14 33 4 

172 145 259 3j0 6 II 701 41 41 

101 437 79 062 180 49*1 4 1 8 41 8 

188 668 lflo 006 154 754 1 46 8 40 8 

860 814 174 071 424 986 < 41 1 411 

422 037 04 119 480 766 111 111 

399 905 .0 720 426 62 . 0 2 0 8 

420 812 148 680 (MS 513 > 26 1 20 1 

100 317 122 642 222 970 65 69 

480 211 112 838 542 561 1 20 7 20 7 
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2 (.outline not fully rtporlol 

21 have leia than 2 > per cent of timber land 

27 ' more 21 leas than SO 


Total 25 510 213 

2» 110 ) 0 110 828 (3> 0 * nearly 
or 0 21 neatly 

Thirty Arc 0 10 % <ftha lnnrt reported in timher 


Troin the abive it Kill lie Been lint there are fifty two conn Ilea w i we 
area of timber Uni la leas than fifty per cent of that of the rounly 
There ire o( these seventeen whoso area is less than twonty per cont of 
llie entire arei ol the county 

On I he ulli r li ind there are f >ur c nintu s where the area n m lining in 
timber is at least seventy five percent of the enure icreagc of tin eounly 
The assessors reports d > not represent the entire acreage of the c lunlies 
as a ruh Thoy arc also fiulty or lather misleading betause much of 
wh it is then tlissifled as limber land is not such in any present produc 
live sense limon an l Miftlin o nntios arc good ill islrations This re 
mark Is not designed to cast any disermlit on their w irk There ire good 
rename wh> they could make no neater appr inch to an casct statement 
and the wonder is that thej hive diuo s> well I rim four of the r mn 
ties u > ex let rep lit Ins been had It is quite clear tbit of this flirty flvo 
pir cent not less than oue fourth is prxlueing nothing that should bo 
called limber 


III CoNriotmATtott or toe State in Relation to tos Growth 
or Timber 

In the present condition of all ur* In this Commonwealth it Is safe to 
assumo that lan I whu h Is too poor lo yield remunerative crops h id batter 
bo devoted to ibe growth of something else than the growth of cereals nr 
to put the pinposiilon more broadly agriculture on such ground does not 
pay lo this one may add another proposition which comes partly as a 
sequence of the first i « that land so steep as lo be farmed at a dlsad 
vantage nnless It is specially adapted to grazing tending to become Impov 
erisbed by the washing away ol the elements of fertility snd requiring 
constant restorative mesanree Is not remunerative under ordinary agn 
culture and therefore should be restored to growth of timber It Is to be 
obeervod that these statements are made not as a basis for sny State Inter 
farence but merely as suggestions fir Ibe Individual land owner 
The moat Important timber trees of ihls State are white pine, hemlock. 
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white oak rock oak pitch pine sbtllhark and pignut hukory black walnut 
locust and chestnut Of these the whin pine is a In e of wide gcograplil 
cal range and ot equally wide p iwera of adaptation to c ludttion* oT soil 
and climate Originally it grow more or less commonly, tin ugh the 
Slate from the northern to the southern boundary aril moat abundantly 
along the central meridian It is especially noteworthy th it though its 
favorite locality was on the higher poorer soils where when onet 
cleared the land bnd little agricultural value that it still grow luxuri 
antly on some of th( lower richer lands What Lhe origin il 1 ite of re 
pioduclion over most of its area was cannot now bo answc red with cer 
tainly It is however safe to say th it on the a tl best adapt d to ita 
growth in the ccnlial part of Pennsylvania one may expect to mo a tree 
of ibis species grow In from fifty five to sixty five years to a diameter at 
two feet uliove the ground of (ruin eighteen to twenty two indies Such 
timber is not mature An inspection ol the stump of one fi lied al thin 
age will reveal tho fact that the tree was thin in tho most pi Nlnclive 
period of its growth and lienee that it was poor policy to sacrifice it the n 

The hemlock prefers tho rocky sides of our mountain gorges 01 a rock) 
hillside overlooking a stream Occasionally It appears In a deep forest on 
a flat by a stream It Is very scarce along the southern border ol (lie 
Slate except in lhe mountains proper where it extends its range lo the 
south 

If it were required to select a single tree which should he peculiarly 
representative of Pennsylvania Pie hemlock would probthly most lully 
be so Here to a greater extent than in any other Stale It lias hern an 
Important tree in our lumbering lntcrc sis and no less important in the 
manufacture of leather Hera also Its most reckless destruction lias been 
witnessed where miles of matured hemlock forest havo been absolutely 
sacrificed for lhe birk alone In this Start also there are probably more 
mllessultcd to reproduction of hemlock than In any other Northern State 
In some respects the hemlock is peculiar for example tho nurseryman 
finds no great trouble in raising it, growing it luto hedges or even Into 
Isolated trees Tot the experience or our lumbermen and the few who 
have tned to restore it as a forest tree has not been cnc ranging Of 
coune there are reasons for the different results mainly due to the fact 
that the forester works under conditions which sre inimical to its growth 
and whteh to a large extent, the nurseryman can avoid Still the fact 
remains that the hemlock Is among the slowest of our forest trees in its 
early growth and when the shade under which It originally grew is dc 
stroyed the difficulties of Its reproduction are Immensely Increased It to, 
however, of the utmost importance to the Commonwealth that its resto 
ration be attempted first, because of Its Intrinsic value , second, because 
It grows and thrives on land which, but for It, would be almost vsluoless 
The hemlock Is, as a rule, a tree havlnf but little up root Its roots 
spread out along or Just beneath the shrfitce of the soil Yet as one or 
the biological marvels connected with this wonderful tree, it will often be 
moo ana reitoe soo rgxm 144. r. marao Kanos 94, 1894 
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fouud attaining Its most vigorous growth and sue on a rocky hillside 
where then Is almost no soil in sight Of (ouise It Is clear that under 
such conditions it must have departed from its usual rule and sent its 
roots deeply down beneath the surface 

Tho while oak would probably come next in popular esteem It is 
however fairly a question whether tho rock oak is n >1 of gieaicr cim- 
niercul importance to this State I lie best white oak as regards both 
strength and durability contrary to llie general opinion comes from the 
rich alluvial lands To the truth of this proposition both scieuct and the 
most Intelligent i \pcriencc testify Probably of all our important forest 
trees no species Is more roadlly grown than the wluto oak Mere aid 
tilde (so far at leist as our Stale Is concorncd) appears to be no obstacle 
to its growth We And it at tho leva 1 of tide and also at an elevation of 
two thousand feet and upwards It will fl urlsh along the mountain 
sides thou an 1 lenly disappear as you reach the steeper rocky slopes 
where the rock oak by Us abund taco gives character to the forest I* 
can hardly bo suppised that altitude al me has been the determining 
cause ollts disappearance The statement has already been made that 
white oak from higher poircr soil was of inferior quality and this mav 
Indicate such a lack of physieal vigor as makes it unable tn cope with I lie 
hardier rock oak and locust winch abound on HUch situations Some of 
the most thrifty young white oak groves I have found in this State have 
been between the altitudes of one thousand and sevontspn hundred feet 
above the sea lcvol In such situations the soil however wo* loamy 
and with so few rocks that once cleared It might well enough have 
served for agilcultuntl pnrposea On the mountain slopes just at the 
foot of the steeper incline whole there is an accumulation ol loam 
washed from tho heights above tho growth of white oak Is often tho most 
vigorous Tim fact soem9 to obtain In our State without regard to alll 
tude and points again to the conclusion that for the most successful 
growth of this species, a ferule comminuted soil Is of the first import 
ance 

Rock oa’>, locust and chestnut form in ono sense a group by them 
selves— that Is they agree raarkodly In certain peculiarities of habit, 
being always lound associated under oerlsin conditions, and yet on the 
oilier hand each able to thrive undei conditions which would be Inimical 
lo the best development of the other For example they ell may be 
expected to grow in association along (boss mountain slopes wbere tbe 
Medina and Oneida eandstonos appear neither altitude nor the rocky 
masses seem to prevent their growth Yet the limestone almost certainly 
exercises a limiting influence on the chestnut and possibly on the rock 
oak, while the locust often becomes a very Urge tree on limestone soli 

The puoh pine may bo regarded as a tree of pliant constitution Its 
most constant home Is on tbe higher mountain area* or the Slats It is, 
however, to be observed that the reason why it now appears most fire 
quently there U simply because It lias been largely extirpated from all 
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other sites The mountain topi are its remaining strongholds It is 
however also found growing in the Binds of Iho bi inhere 

flu hickories fahellbaik und pignut) are tree* ot lower ground The 
firmer seldom leaves thealluilal Qits and though Iho latter is often fiund 
on tht hlghorgrounds it seldom reaches the mountain t >p "Wt re It not for 
tin fat t til it 1< astern North Amt rica is the onlj natural home of our most 
vttlu iblo hickories it would hudly bo woith while trfur to place them 
among our in wt impirtint liees In fact their approaching scnidtj in 
c inn eel ion with tlicir cosy repi iduclion is thou stiongest thtim to nol ce 
litre \s a rule all the spetics of hickory dcmind a good soil — even 
though it may bo on a hilly kui fact 

Blick w ilnut has been of imp irtunie It is ptaclically exhaiisled 
now During tin season ■ travel I have seen almost none remaining 
that a ib fully matured 

The while walnut grows done; streams even high up on the mountain 
side but the blick wilnut *el lorn is fiund III a thriving tundilinn among 
the locks of the higher sleeper slopes 1 Ins trie (black walnut) 
appeini to griw aquilly well on limestone soils and on alluvial (lain 
1 hough it seems to be as averse to the Oneida and Medina sandstone 
regions as Iho rock oak cheNtnut and locust are paitial to them 

IV Ruths of Growth of Most Important Kinds or TiifflLU 
The rates of reproduttion and of growth in this country are both a 
surprise to a foreign foresler It is with the latter of these that we are 
thu fly concerned lor tho more reproduction of seedlings is as a rule so 
vastly In excess of what the ground can support that the question is nar 
rowed down to rite of growth of the sui viving trees 
It is fair to lay down the general propositions that growth In height of 
our mire important species is mainly a question of envnonment and 
that wood production attains Its yearly maximum about tho close of tho 
second third of the average life of the tree 
The first of these Important propositions hears probably less upon tho 
weight of the adult tree than it docs on the character of the main trunk 
and on the spreading of the more important blanches In oilier words 
that the towering while pine, white oak or tulip poplar which bus grown 
up in a dense forest has probably about the same quantity of wood In it 
that the more spreading specimens of the same specie* would have when 
grown In more open ground 

To illustrate the Importance of tho second proposition that the maxi 
mum wood production la about the elose of the second third of (he tree's 
life let us lor a moment consider the relative values of one fourth of an 
Inch ot new wood aronnd a stem whose diameter Is six Inches and one 
whose diameter 1* twenty fonr Inches, the proportion would be as eigb 
teen is to seventy two, or to reduce It to a decimal, the annual wood pro 
duotlon of the sm tiler stem would be but twenty flvo per cent of the 
larger 
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Thera la no apccies of tree whose rate of growth la independent of 
environment In (■(.rmany fitly mine feet of wood is reckoned n large 
annual production lor on acre In this country there are ahunil int facts 
to provo that from one hundred to one hundred and twenty flvo cubic 
feet is not unusual for the same time and on a like area 

lo bring lli< question to a more prnrtual prescntition It is fm to nay 
that the average annual growth of a white oak on our mountain sides Is 
between one slain nth of an inch and one eighth A tree of the same 
species growing on the alluvial flats of the lowir Delaware or Susque 
hanna w mid show an averugo year s growth of from one eighth to one 
fourth of an inch The nick chestnut oak on the nxky side or a moun 
tain w ll proltably require from eighty to ono hundred yeats in Pennsyl 
van la to attain a diameter of one foot Ihe same species of tree I have 
known to reach the name at/e in forty five yeira on better soil Our 
common black oak illustrates the same pnnclple in the lifetime ot one and 
the satno tree ihus Micro are specimens in Centre county which grew 
wllli the average rapidity ol tho species for say forty jenrs and lliLn 
suddenly coased to grow and began lo die at the t >p because their roots 
had readied a bed of limestone just beneath tho surface of the soil Bo 
too I have In mind spietmens of white and scarlet oak which under 
favor ible conditions kept pace in gr iwth with sugirand silver maples 
near which they wore planted 

A sec ind growth sprouting from vigorous stumps (leve lops much more 
rapidly than the original growth where the toots weie smaller In propor 
tion to the tiunk This explains the peculiar strength and value fir cer 
tain mechanical purposes of the seeond growth whitooak in the nch lands 
of Indiana nnd Illinois It Is simply an Illustration of the statement al 
ready made that the larger year s growth made a better lumber than the 
smaller (in the same species) 

As a rule we may say that a century will bo required to mature white 
pine hemlock anl the hickories Tho oaks will require half as much 
longer time Chestnut may be regarded as making a fair body of mature 
wood In seventy five years 

V Obstacles to tub Growth or Timber 
(a) JV Uural Obttaclri 

These have been in part anticipated by the statements already made 
Among these poverty of soil may be regarded as first lo importance 
This, however is connected with an induced poverty dne to removal of 
an earlier forest growth w hereby on the steeper slopes the soil Is washed 
awsy more rapidly than It Is renewed Indeed one philosophical ob 
server has stated that If the forests were removed from our Pennsylvania 
mountains and they allowed, for any considerable time, to remain with 
out trees, that reforestation would be practically Imposalble Whether 
this statement is, or Is not, true as a scientific principle. It Duty at least be 
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allowed lliat llie difficulties of producing a m w forest growth would be 
Infinitely increased koilunalely we arc to a vci y great < xtent exempt 
thus fur from the fungal and insect foes which have produced such ten 
oux havoc In Cenli il I* uropc It is however witlun llie limits of probe 
liildy that there may eotne a time when this immunity will oeaM. For 
example In the V lfrondarka Ctrl tin of the cine boinug Hots have to a 
limited extent been injured by the fungus which produces the clustered 
branches known as witches brooms and In h niton county of this 
St Ue one or mi re sn all species of lieoths have within (ho lasL three yens 
killed consider ebb bodies of prtch pine liy burrvwlng beneath llie hark 
and dcslioymg the young cambium layer on which the lilt of Iho tree 
depends It Is estimated lb it in Vrest Viiginm these same insects have 
destroyed $1 000 000 worth of timber in the laBt tour ) ears * Il is inter 
ostlng to note that an insect anlug inistie to these beetles has been ft und 
in considerable numbers on the Infested trees lo whit extent they may 
succeed In boiling the beetle In check leninlns to be seen llie most 
promising plan of treatment would seem lobe lo cut and hum every in 
fested nee Die fact that thus far the Insect Invasion has been slow and 
affecting only isolated clumps indicates the possibility of successfully 
heading it off If dealt with promptly 
The naim il tendency in this Stale is towards a S|x>ntanoous reproduc 
lion of forests This shows that the obstacles aie neither numerous nor 
grav e In character 

(b) Obtlaeltt Dim to 1 Human Agcncut 

Thf chief obstacle here Is Are— operating now m one way and now In 
another — and caused by design often with malicious intent, or by acel 
dent on the part of an individual or by a passing tram 
Fire acts directly aud Indirectly to prevent the growth of timber 
1 hns directly it kills the seeds saplings and often mature trees such 
as the hemlock and the white pine 

The most destructive fires are those which follow cloee upon the opera 
lions of the lumberman Tbo dtbrls left by him invokes the flame and 
furnishes the requisite fuel for It when once created One severe oonfls 
grntlon, especially if on a steep hillside may not only blight the premise 
of a coming crop or trees but may lead to the destruction of the soil to 
such an extent that almost no plant life can flourish And year by ye*r 
the little remaining soil Is carried away by the descending rain until resto 
ration of foreat growth seems almost Impossible Instances of this oondi 

• This note ftom Mr Charles W Johnson explains Itself 
Then an sevenl species of bodies destructive n> the pines of West X tigtiua the 
principal ones are DemirortouMt fiomtaht or The DsstniotlTe Pine Berk Beetle Ttmi- 
cut a uteraplnu end Tumicui cacoffrapkut the latter Is the one we found In Fulton 
county The Clares Imported term Europe Is the Clertu / trmieartus European Bark 
Beetle Destroyer ' The one we found In Fatten county Is closely silled and Is known 
ss Tkmtuimut dubiut 
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(Ion occur near the hend of Long Hun In rilnlon county and In por 
lions of the Ueech Creek regl n in C entre and Clinton counties 

hires are frequently creited to destroy the young timber and to onrour 
age the growth ot grass fir summer pisturage for rattle Hie wmir 
saw one such Inst tnre during the p ist se non where a in wt valuable body 
of young white pine was destroys l an 1 it soemod morally certain that it 
was by a Are starts 1 in the interest ol a sr ro of vagrant cattli Of 
durst the rente ly for such a state of nffa rs might be prompt and sure 
Confiscation of such citllo by due form of law when f mn 1 wti bout per 
mlssi in on land of other pirtiia w uld cn 1 once fir all this burning 
There can lie no doubt tint a cinsi Itnble percentage of fonet Arts is the 
result of absolute maliciousness I unrne c moty of|bl« State but a few 
yeare ag furnishod numerous eximples of whit were doubtless t i bo 
attributed to tlnsciuse 1 lit cure here is by no means so umplo ns at 
Arst appears The remedy winch seems m Ml popul ir nt present n t o lly 
in tins but other Stites i t antlinrir ng supervisors or other officers 
t) cill out m<n to supi rest forest Arm and paying them for lliur woik 
has been fiund by actual trul in saveral c mnties >r tins Slate to be an 
Inducement to crtnlo Ares on unseated lands It Is a humiliating sdmis 
si m but ills rli ir Ih tt those and other reg ins of our own Common 
wealth are not sufficiently law at 1 ling nr observant of ethical principles ll 
make this math xl practicable The enactment or rigid and severe penal 
statutes is a matter of d labtful vuluo unless accompanlol by a costly 
machinery to foriet out ami bring offenders to justice Opening of Are 
lines through the limber lands rilses tbu question by whom shall it bo 
done— at Individual or at SuitexpcnseT Tlicsame may be said of keeping 
them open There tan bo no doubt that well kept Are lanes do render 
suppression of such Ares more easy evon If they do not interpose a cer 
tain barrier to their spread It will probably become more and m ire clear 
that timber protection and production in this Slate will be effective and 
cunmon Just in proportion os it Is made to the Interest of tho Individual 
citizen to guard and plant tree* Here wo coma back to the most general 
of all principles under a popular government that laws are strong and 
effective only when backed by public sentiment and this may only be 
surely attained by an appeil to Individual interests This brings me to 

VI Relation or the Coemohwbalth to Forest Ribtokatioh 

The first duty of government Is cither to perpetuate Itself or to lead up 
to eome htgfcei better form of government On this bangs not only the 
safely of vetted rights snd the safely of capital but the strongest tnoen 
lives to Individual thrift, industry economy and rectitude are found In 
the Idea that property acquired may be transmitted under protection of a 
stable government There Is no crime more unpardonable In the Individ 
uni than the treason which itrlket at the safety of tho government Ie 
the set by which the Bute endangers its own prosperity aad perpetuity 



127 


[H throck 


any less heinous? This reduced to its simplest teimsls the issue non 
before llio Commonwealth Already after but two hundred and titty sW 
yeius of civilised ocmpincy Pennsylvania Is i died up>n to interfere In 
order to restore to a pr Kluclive condition and 1 1 protect against exlrsva 
gant use about oni eighth nr her area rulnre to set promptly now 
and wisely will onlail on the coming generation I >ss of rcsoimt mill 
vidual suffering and inerease of tnxati >n to meet the demands o' pnupi r 
lain These piopositlons stem so cl< u in the light )f piesi nt ics mrcis 
and prospective population that it Is u wisle o( words 1 1 disc uss them 

There art at least three thousind square miles in this Slate ti day 
whose only |K)S8ible function Is the pio luction ol timber There is at 
least an equal area ol land now cleared impoverished and becoming 
poorer each year oa which cultivation has been attempted and pnven 
hopelessly unrtmunci alive which ahould bo civered again by a forest 
giowth No other proposition piomlsos anything Unless these aiv 
thousind square milts are kept in a productive condition they will hi an 
absolute loss to the State and a cmlinued menace to much ot the prxluc 
live famiing land 

The problem is one of grent magnitude Two and only two lines ot 
putihc policy are (tossihlo The diet one is for the State to assume contrd 
of such areas The sn on l is f »r the tndivi lual to be encouraged to make 
these areas i reductive under the stimulus of State direction and Slate aid 
Which shall It be f 

Where an area Is distinctly Isolated and as yet in an ummpiovod con 
dillon in great pait on general principles it might lie wiser for tile btale 
to assume direct and absolute control of It because a far reaching policy 
could ho inaugurated which would look to the largeat results ultimately 
The necessity for such action would he mure and more apparent if it 
could be shown that It was directly In the Interest of the Commonwealth 
that the State should he the possessor of the land 

The State of New \ork undoubtedly Is In that position to day The 
wisdom of her acquiring an absolute right to the Adirondack region by 
Just and legal extinguishment ol all individual lilies will depend upon no 
other condition than what use she makes of tho land 

The State of Pennsylvania Is not so foitunatel) situated Her natural 
timber areas extend clear across from tho northern to the southern border 
and almost bisect her territory Important rallwav lines run through her 
belt of natural timber lands Large rivers traverse them and thriving 
Ainu villages and towns occupy the choice? parts of these areas which 
as a whole may be designated as almost exclusively natural woodland? 
Clearly the State could acquire no righteous title, nor could she even If 
ownership were possible, administer an estate to broken and disconnected 
In an economical manner 

The remaining alternative Is to recognise the fact that protection and 
utilisation of these regions Is of the first Importance to the Commonwealth 
and to make it the Intereat of the ctllsen to serve the State To this 
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proposition it l« thought uo one mil ob|ect But at present the Stale and 
the individual are absolutely at crons purposes so far as the llmbet lands 
are concerned lhe township demands taxes for a protection which is 
not accorded for improvements which it does not moke aud for profits 
which iho owner does not ret t Ivo 1 lie facts are at hand to show that in 
certain pomonsof tlic state limber land which has yielded the owners 
nothing for thirty yean has m that period paid more in the way of taxes 
than the land could be sold for to d ty Is it strange that to save them 
selves the owuen of such lauds should remove the limber and reilizo 
what limy ran tin n abandon them lather than pty th< taxes? This sumo 
timber would be worth much more to the owner if allowed to stand 1 lie 
township which dritcs the man to remove this limber then to abandon 
the land loses at once taxes for present use and resoutcea of luture value 
It requires no aigiimem to prove that this is a false policy 

Wu will briefly consider lhe results of & removal of laves from timber 
land 

In the first place it would confer now value on those lands Owners 
would Instead of wholly tliandomng them at least retain them Retain 
Ing thorn even unenred for there would something of value grow upon 
them Here and there a lice often n young growth o( forest trees and 
what was ot no vilue would com< n iw to hue a positive value, however 
small The owner would have an Interest and what applies to the tndi 
vidual owner would apply to the tommunuy and the man who bj accident 
or by design fired 1 tnd which was producing s imelhing and costing noth 
ing would soon be a marked person Public sentiment Instead of looking 
almost wlih Indifference un woodland flies wonld liecumeactivclyiuterested 
In their suppression Fire laws wou'd have what they do not now have, 
support , and the law which hitherto was a dead letter would become a 
living real thing Bo much gamed os timber was becoming scarcer, the 
nest inevitable step would he to Increase the quantity of timber produced, 
to Improv e Its quality and to diminish so far as possible the time required 
to mature it as well also as to make the maturing forest pay for its own 
maintenance 

Here wo have at once the germ of a forestry system It would hare 
the further advantage ot being a system developed in harmony with our 
own environment It n probable that In a qasrter of a oentury we should 
be further on towards success tutn If we tried to adopt sod adapt a foreign 
system to the conditions ot a popular government 

Not only would the sleeper rocky hillsides respond productivity to 
this new policy but at once another element would enter the problem 
Lands hitherto taxed as farm lands but which were uaremuneratlve, uoder 
cultivation would be planted In trees And from being cosily unproduc 
tlve lands, become productive lands entailing no coat The barren hill 
sides of this generation would have their virgin fertility partly restored 
and by the time they were required to produce orops for the larger popu- 
lation half a century lienee would be in ooadiilon to do so Then, w hen 
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(he uver&go farms have become red need in lire and abet Ur ay stem of 
agriculture Inaugurated we might ho|ie they would bo prr v< n tul oun if 
cleared from relapsing into the unproductive condition in winch they are 
found now Piobably by that time timber growing as a legitimate 
branch of agriculture would be oetabllahcd among ub, and (hoy would bo 
found to pay < nougli to warrant keeping tbom in timber 

Thera arc however, two sided to this question The Constitution of 
thia Slate reada thus Art ui 8tr 7 The General Asaonibly ahall not 
paaa any local or apectal law exempting prqierty from taxation 
It furthermore Art ix See / expressly declarea that all luxes ahall 
be uniform upon the aame clear of aubjtcla within tho tomiorinl limns of 
the authority levy mg (he (ax and r1ih.I1 be levied and collected under 
general law* but the General Assembly nny by general laws exempt 
from laittion public property uhb 1 for publiL purposes actu il places of 
religious worship plates of burial not used or held for puvate or c rpo 
rate profit and Institutions of purely public chanty 

■ Aer S All laws exempting property Iroiu tax itlon other than the 
properly enumerated shall be void 

It will be seen from this that as limber lands arc notln the fdvoicd 
classes their exemption tram taxation was clearly foi bidden 
The Constitution however, distinctly recogmxcs the constitutionality 
of classification la persons tad things to bo taxed Art « S <r 7 alreadv 
quoted expressly declares for it In the phrase all taxes shall ho uniform 
upon the same class ol subjects 

Il may be an open question whether or not It may be possible to clal n 
exemption from taxes for timber lands on the ground Lhatas they e illecled 
water from the Slate at large as they aided in retaining the fertility of 
the aoil on land other thau that of the forest owner, they were in fact and 
deed "objects of purely publio charily, or lands used for nubile pur 
posea ," until the owner derived a revenue from them by the removal and 
■ale of wood It is, however, clearly wuhln the power of the General 
Assembly to place them In a class by themselves under a specified mini 
mum rate of taxation because they are under different conditions of pro 
dnetkm and are wholly different from any other lands, and for the good 
of the Commonwealth require legislation different In character from any 
other lands 'Law* enacted m pursuance of such classification and for 
such purposes are, propeTly speaking, neither local nor special ” It Is 
equally clear that If tax were collected from such lauds classified as a 
separate class II would be under a general law, which specified no Individ 
uaJ, but dealt with a whole class of persons, all of whom were similarly 
conditioned 

Then again, even If tax were removed, or greatly roduood on timber 
lands the whole problem wonld not be solved, became this would deprive 
many portions of the Bute, Where an exc«« of timber over cleared land 
remains, of the fluids required for current expenses This difficulty Is a 
serious one, and unlfas the deficit be made good, would be an absolutely 
ntoo amh. PsruM too xxxui 144 q. rurrm march 90, 1894 
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prohibitory objection to total or partial exemption of timber lands from 
taxation 

Let us consider this problem from another point The water which 
turns onr factory wheels and which Is used by our larger towns and 
cities whence docs It come ? As a rule from forest covered hill 
sides In remoter parts of the State The nulls towns and citios seldom 
pay anything for it until it reaches their seats The men who own tho 
land pay the taxes and receive actually less from it than those who pay 
nothing for It Put tho proposition in its baldest form The City of 
Philadelphia pays nothing tor an element which Is essential to Its llle nn I 
without which it could not endure a dty until it roaches tho city limits 
Another portion of the community is taxed that we may receive our 
water free Is Ibis fair f The coinpuris ms between air and water snpp y 
are not parallel No one is taxed for air wo simply ask lint these oases 
bo made parallel by taxing no one f ir production of water It ib not too 
much then to say that the Stale at large Is the beneficiary of the wood 
lands Nor is it too much to ask that legislation bo granted by which 
such eonnlus of the Slate as ondura a hardship by removal of tnxes from 
their timber lands should bo relieved by tho Slute to the extent of their 
financial loss from Ihis cause 

When limber comes to be removed it ceases to be a purely public bone 
fit It enleis tho domnln or individual or corporate trade and should be 
taxed accordingly 

It is becoming more and more clear tlint officials are required whose 
duly it shall be to direct suppression of flre« and to ferret ont offenders 
The law should be Imperative that evory magistrate in the Commonwealth 
should n port through proper channels at each session of Court all he 
knows of forest fires since previous session It should be made a specific 
duly to any evasion of which a penalty in some form should he attached 
The Slalo already allows annually a premium on trees planted thus For 
1200 to the acre during the first ten years ninety per centum of the tax 
paid on the same ground providing ssld premium shall not exceed the 
sum of forty five cents per acre For the second period of ten years the 
premium is eighty per centum, providing that the premium shall not 
exceed the sum or forty cents per acre 

For a third and final period of ton years the premium shall be fifty per 
centum, providing that the premium so paid shall not exceed the sum of 
twenty five cents per acre 

During and after the second period of ten years, the land owner mty 
thin out his trees to not less than 600 per sore 'so long as no portion of 
the said land shall be absolutely cleared of the sild trees ” 

Nurserymen or other tree salesmen are not Included In the benefits of 
this set 

Timber land which has been cleared may receive the tame premium aa 
above Indicated, providing that notice has been given within one year 
from date of clearing of the owner s Intention to maintain said land In 
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timber, the number o( troei per acre required is tho same and on the 
olher band the privilege or thinning in thi. snmo as to lime nnd number 

It is quite remarkable that so few of those who might have takin 
advantage of this law have been aware of Its place on tho Btatnle bonk 
The Commission rs of Schuylkill county have howovei paid to the 
Girard estate money duo under the provisions of this act Die precedent 
Is therefore established and others may Ik. expected to avail themselves of 
tho benefits olkrtd 

It will be seen however that liberal ns these premiums are llicyfailnt 
the very period when lhc.ro begins to be a temptation to cut and when 
the average tree is in the state of Its greatest pioelui neencss so far as tho 
growth of wood is concerned The woodland owner may keep his 
domain constantly m condition to earn the government premium hut he 
will produce no thoroughly good matured wood If hi Is encouraged lo cut 
it at thirty years of nge 

These bounties mark sn impc riant advance In public sentiment on tbe 
forestry problem but they fall far short of the lull measure of usefulness 
one might expect from a complete remission of taxes when such rtinis- 
s'on Is based on sn appreciation ortho fact that public rulier than prhnie 
Interest Is most subserved by it 

It Is clear that the question of an extensive State Forest Reservation Is 
one wlucb cannot be much longer postponed flint this is demanded not 
less In tho Interest of a pure nbundant water supply than It is by Iht 
ordinary Interests of forestry Is no less clear and it almost fhllows as n 
matter of course that such reservation should be located on tho watershed 
which supplies the lai gest quantity of pure water to the largest popula 
lion In this view of the matter, the spot where such reservation should 
be Is plainly Indicated by the topography of the State It should bo noted 
farther that this reservation might be made equnlly available os a public 
sanitarium It cannot be too strongly or too often noted that It is a 
measure of wise statesmanship, to provide an outing ground where those 
who are physically below par may by a sojourn in the open air of a whole 
■ome region find renewed strength for the duties of life This Is suggested 
not on any basis of philanthropy or sentiment, but simply because it 
promise* to reduce tbe number of those who otherwise might become 
chargee on the Commonwealth 

YII Method* or Forest Restobatiow 

This division might oome more properly In a treatise on practical 
forestry Still It may be proper to ruske certain general statements here 
on the subject. Bo far is known, there sre st present within the limits of 
the State but two areas which might with any degree of propriety be desig 
ruled as Illustrating forestry practice Both of these sre managed as a 
portion of tbe City Trusts, sod srs located one in Schnylklll and the other 
in Centre county 
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Forest restoration in tills Commonweal lb should be mainly confined to 
two classes or ground — first Ibnt a tilth Is fit for nothing else and other 
wise would bo unproductive an 1 second dial which is worn out by un 
productive agriculture and which would be more promptly and cheaply 
restored to virgin fertility by a return to primitive c induions It is prob 
alily a sale estlm tie as already indicated that there an not lisa than six 
thiusiud square mileti f territ irj which belong tioneor the other of 
theso classes or to put the statement in another way about one eighth of 
the area of the State 

It is well to urge that for the present and the immediate) future public 
or private forest o|»erati ms ot a restimtive character should be confined 
mainly to such native forest trees as make the most certain and speedy 
growth 1 his would n it necessarily exclude such trees as the oaks for 
under favorable conditions these may bo classed as rapid grower* when 
c impart'd with rallied lre«i ilsewheio 

The roost promising ol the native trees would be while pine chestnut 
locust black walnut and on rich soil ihellburk hickory and white oak 
Hemlock culture will eventually become a necessity to thi Common 
wcallh but owing to ns si iw gr >wih and Ms uncertain succeas had belter 
not at present 1 e urged White oak is a tree or wide growth and there 
fore not so Immediately in danger of becoming bel >w our actual wants in 
quantliy Chestnut gr iws freely over a wide range of conditions mother 
words ils natural tendency is to lake care of ltneir These facts make 
white pine the one tree wh we immediate culture la moat promising and 
most needed IIow shall its rest nation bo most successfully undertaken ? 
There are two methods which we may properly designate as the nursery 
method and the method in final position The former is probably not 
soon likely to become popular Hence the lnlter method is the one most 
certain to lead to successful results In this o mntry The young trees ot 
this species are sensitive hi most cone bearing trees sre to excess of sun 
light It should be Biarted under the shadow of an existing open forest 
cover which is soon to be removed To mei l this condition, white pine 
seed should be sown when possible on a northern exposure in poor or 
■t least In rather poor soil The mature cones maj be gathered in the 
autumn kept In a cool dry place until spring when many of the winged 
aeeds will be found to have escaped from the cones The remainder may 
be obtained by shaking or breaking tho cooes Early (a the ipnng the 
sooner after the frost comes nflt of the groond the better, the leaves of 
tho open woods should he lightly raked from the soil in spots so as to 
ghe the seeds a chance to come Id contact with the soil or at least w th 
the damp leaves Then oover the seeds lightly with s rake This la res 
dered neoemry by the foot that though the seeds of the while pine are 
well enough adapted to dispersion they are not so well suited to self 
planting and many must fall of growth because they do not oome iu con 
toot with a suitable substratum When the young pines are three or ionr 
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yean old the sheltering forest will have dooo Its work and may lie re- 
moved at any lliue 

It should be rememborert that the cone tieiring (roes arc social In char- 
acter and hence do bettor In dense groves In fuel, one may nlso any 
dense planting Is an esse mini condition upon which rests the production 
of the best pine timber It Is probable cuoiigb that starting white pine in 
nurseries will some day como to be here, as elsewhere, the more common 
method, but It Involves loo much labor and taro to recommend it at this 
stage of the Forestry Idea In the United States, or certainly, at least, in 
Pennsylvania. 

Black walnut will always have a speck) value, and to make ibo Idea 
more clear. It should be added that this value will depend on the charac- 
ter of the Individual log There aie In this Slate thousands of acrea of 
fertile river bottoms where agriculture has been practically abandoned 
because of the frequently recurring freshets, on which the black walnut 
would not only grow rapidly, but where It might lie depended upon to 
produce a good quality of lumber This tree does not, at Bret, grow 
rapidly on a soil of stiff limestone clay. 

There Is no surer way of starting the black walnut than to allow the 
fruit to remain out over winter under a slight cover of leaves When 
spring comes It will probably be found lhat the frost has opened the fruit 
so that a prompt start that spring may be expected. As the black walnut 
does not bear transplanting well. It Is bolter that the nuts should lie 
planted where they are to remain. 

All lhat has been said of the method of starting the black walnut ap- 
plies to the shellbark and hickory as well. 

The white oak Is worthy of a moment’s consideration. It grows with 
great certainty from good acorns, and may be planted In drills as soon as 
collected If one thinks It really worth while to have his trees in the bent 
condition fora vigorous start when finally transplanted. It Is a good policy 
to lift and replant the young oaks at least twice before they am placed In 
permanent position. Good soil should be insisted upon as a cardinal 
point In white oak planting. If poor soil Is to be occupied by oaks let the 
planting be of rock oak, providing the soil Is well drained All that lias 
been said as to starting the white oak applies as well to starting the rock 
oak. The same nmy be said of I he chestnut. 

Our common locust tree, It la not generally remembered, Is a native of 
the mountain sides of this State. This feet should suggest the extreme' 
value It possesses In reclothlng those steep, poor regions with a timber 
whose value will always be appreciated. It has the timber feet In It*, 
favor, once fairly started, ft resists better then almost sny other species of 
our trees, the periodical soorchlngs It receives from the spring end autumn 
Area. 

Further consideration or this topic from the practical standpoint wonld 
be out of place here. 
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Auoaaiw i The Dominating Need of Han and the Keynote of Social 
Science 

By Henry Carey Baird 

( Read before the Ameitcm Philotophieal Society, A larch 16 119+ ) 

Never befoie to day in the history of the human race has there been so 
esrnest or s> widdy cxlcnltd an einmmat on of economic pi oblcms At 
this very hour the plulueopbt re if the nilhodox political economy and 
their phllos iphy art on trial bifiro Christendom and tl e issut is not Is 
the philosophy true or is it lolse ? But rather Is it or is it not so false 
and pornicions that when applied to human soclity that society Is wholly 
unable to aland the stialn nml is constantly as a nsult in denser oi 
■wreck? 

Social Science is fast emeig ng from that place wherein it has long keen 
the play thing of school men who acknowledge themselves as being the 
teachers of a science lused on assumptions Soon these teachers will 
be classed as mere metaphysicians whose dlsqulsitio is can lead to no 
l enefleent practical end and their Icarnel treatises will Anally be con 
signed to that great lumbor room of tbe centuries which holds Iho larger 
part of the literature of the world the forgotten because useless books 
Empires kmgd uni republics even society itself trembles In the balance 
and these philosophers or assumptions have held the leading role in 
the terrible drama which places all of these human institutions In peril 

Therefore does it seem fitting that so venerable and so renowned an 
Institution as the American Philosophic il Society should give some heed 
to the consideration of these vital prol lems Hence do I ask your atten 
tion to 

Association The Dominating Need of Man and the Keynote of Social 
Science 


Or Social Soiehcb 

In science the most Important preliminary work Is that or definitions, 
in order that the exact meanings of words may be distinctly understood, 
and when so understood that those words shall always be used with tbe 
same slgelficaeofe Social Bclenca treats of man In his efforts for the main 
tenance and Improvement of his condition, and u defined by the Muter, 
Carey u 1 The science of the laws whloli govern man in his efforts to 
secure for himself the highest Individuality and tbe greatest power of u 
•oclction with hla fellow men " This definition Is not only broad and 
comprehensive, but it points unmistakably to the true direction in which 
we must look for the investigation and solution of each and eveiy prln 
cl pie In social science It uooovers and lays bare the very Up root of ihe 
science Itself 
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Tub Fuxdavr vtal Principle 

From this deflaili >a it is but one stop to the fun laments] principle an 1 
this principle os muncl itol also by Lite Masler U as follows 

Man (he m ilicule of society m (Uc BUbJcct of a cisl science la 
common with all other animals be returns* too it drink and sleep but 
Ills greatost need is that of atioetalu i wub his fell iw men Him the 
weakest and most dependent of ammils ho re julres tho lugestcarem 
infancy and must bo clothed by otlieis where ta lob rda aid beasts iloih 
log la supplied by nature Cipable >f acquiring the highest ilogiee of 
knowledge heappearsin Ilia worl 1 destitute even of that Instinct which 
loaches the bee and the spider the bird ind the bearer 1 1 c instruct their 
habitations and to supply themselves wltli food Dependent upon tbe 
eipcncuce of himself and others ftr all hisknswlelge he reqnreslsn 
guago to enable him either to record the results of his own observations 
or to profit bj those of others and of langu igo there can li none without 
association Created in the nnago of his Maker be should partlcipile in 
Hit intelligence but it la only by means of ideas that be ean avail himself 
of llte faculties with which he has been end ) wed and with >ut langu i 0 e 
there can be no Ideas — no pswer of thought With mt language there 
fire he must remain In ignorince of Lho exlstonou or piwers granted to 
him In lieu of the strength of the ox and the horse the spood of the hire 
and the sag icily of the elephant and must remain bel iw the level of the 
brute cieition To have 1 inguage there must be assoculi m and oombin 
atlon of men with their fell iw men an l It is on this cindition only that 
man can be man od this alone that wo can conceive of the being to 
which we attach the idea or man * 

Art. Soorie Souses most Start ra.au tub Lew of Association 

All true social science most of necessity start from Ibis point It can 
start from none other and any system wliloh attempts t> ignore this 
fundamental principle ss such Is falsa in Its Inception and must of 
necessity be false throughout There Is no escape from this dilemma 
The all controlling condition which governs msn In this world Is that 
which obliges him to associate and combine with hi* follow moo Liter 
ally from tbe cradle to the grave It controls his destiny and la at the bot 
tom of all of the motives which tbi tugboat bis career impel bira to 
action He la tbits insufficient unto himself and the higher bis civilian 
tlOn the greater become his wants and therefore the greater hi* depend 
eooe on his fellow men and the more rigid and unyielding over bis daily 
his hourly Ilfs the domination of tho law All sootal science Is concerned 
about it , and without It there would be no social science, no political 
economy no wealth, no poverty no money no banks no interest, no 
credit, no landlords no tenant* no slates, no cities n > towns no villages 
no governments, no taxis no emperors, kings or presidents no armies 
no navies no generals no admirals, no steamships, no railroads, no 

•Oarey frtmeipla Soaiai Mtntt , VoM p <1. 
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mull! no poit office no corpoialion* no shop* no tmdo no commerce 
no college* no uchools no poeia no hiatorun* no history no lit 
eratiira m science no philosophy no language no proflss in no doc 
ton no lawyer* no law* no society but each and every man and 
woman would be a law and a power unto himself or herself and so 
would every child from the moment of us birth to the hour of its death 
Indood the entire life of etch and every human being would be different 
from what it now is anl no one would have any occupation whatever 
except that of loiklng after his or her necessities Thus w nil leach anl 
every one of these human vegetables live grow nod flourish like any 
other vegetable In lepcndenl of his fell >w vegetables In fact the human 
animal of many of the economic philosophers partakes more of the nature 
of the vegetable than of that of Hu human being known as man because 
this philosopher has ignored and dripped out of his system the very 
quality wh rli most clmraclenrcs an 1 controls man and which most so pa 
rates lilm from tho lower forms of Ido both animal aud vegetal le 

Wealth awd Povshtt What ark ThbtT 

What then Is it tbit men struggle for an 1 worry about live wear out 
and die to obtain and retain under the name of Individual wealth T It 
is simply tho piwor to associate with to command the services the com 
modlius and the Ideas of the largest bxly of men What then Is Indl 
vidaal poverty T The absence of the power readily to command those 
services commodities and idea* Thus whether he be prince million 
tiro or pauper man perishes of cold of heat of hunger of thirst of 
want unless he can bring himself Into association with his fellow men 
To eum up the llfo of man Is hut a senes a net work a c implication of 
acta or association to oeaae the performance of which aots Is of neces- 
sity to cease to live 

Divbbsitt 

The question now arise* How Is this power of association to be 
developed T Primarily by means or a divorsliy m the capabilities, em 
ploy moots productions and warm among ihe people c instituting sooiety 
to the end that there shall there exist the greatest number and the most 
powerful socletary positives and negatives attainable or ooncuvable To 
accomplish this the oonsumer must be brought to (be side of the pro 
ducer the plough the loom and the anvil the farm the factory, and 
the workshop existing and growing up alongside of and In harmoni 
nu* relations each to the othen, giving and receiving blessing and being 
blessed Thus and thua only can labor power the most perishable of 
ell commodities he utilised on the Instant of ha production and crys- 
tallised Into work the basis of all wealth, Individual and national No 
foreign commodity Is therefore cheap or desirable to a people, no matter 
how low lie price, while the labor at home la going to waato which might 
be employed In Its prod action Hence the ne ce ssity for every people to 



build up thoroughly diversified Industrie* at any cost and any sacrifice of 
present apparent cheapness On this impregnable rock docs the pro 
tectlonlst plant himself and defy the ouoray be ho plul isoplier or be he 


boor 

MONKY TlfB iKSTttUMRNT OF ASSOCIATION 

By means of the brilliant, all pervading sunbghi winch the recogni 
tion of the true place held by the law of association at the very founds 
lion of society sheds upon the Boclotxry problem the function of money 
assumes a new position nnd the accumulated rubbish ot centuries winch 
hue covered up and obscured it Is completely brushed aside In no other 
dlreotion than that of the appreciation of the life giving function of 
money that of ministering to man s need for association and cnmhlna 
lion with his follow men can we so confl lently louk for the emancipa 
lion of man lnmself 

Starting fiom the basic law of association the Mister has happily 
termed money {As imtrumtnt of auoriation and It thus ceases to be the 
dead Inert thing which It has so long been supposed by the Greshams 
the Smiths, the Humes, llie Ricardos the Huakuuons the Pei Is iho 
Overstones the Mills the assumption economists general!} and the 
army of so called • statesmen, ' to be Money as the instrumeut of 
association bee ones a vitallier a producer a utilizer of humin labor 
power a large volume of money thus under certain circumstances, being 
quite consistent with cheap production, as will be made more apparent In 
ihesequel Acknowledgment of the law of association as a basis furnishes 
tha only rational means of accounting for a host of problems touching 
money which are of everyday occurrence and observation although In 
direct antagonism to the theories of the philosophers 

Tha dally life of a civilised people, Involving such countless millions of 
act* of association or commerce such myriads of compositions docompo 
tit Ion* and recompositions of services, commodities and ideas, a medium 
having the qualities of universal acceptabduy and of almost unlimited 
divisibility and aggregation Is absolutely necessary lo that life In the 
early stages of society, and In Isolated communities there Is but little 
•ocletAiy lift, and 'here man Is depsndentupon but o imperatively few of 
hi* fellow men, while in a city like London, Paris, New York Pbilodel 
phis or Chicago there are many thousands of Individuals each of whom 
dally call* for the services of millions of men Indeed, the purchaser of 
a onpy ot the Htrald, Tnbuni Prett or Ltigfr, In making that purchase 
calls for the servioes of the millions of men who hare, In any way, oon 
trl bated to the production of one of these papers, even so remotely sa by 
making the mateiial of which (be railroads or telegraphs have been con- 
structed, by means of which the law materials of the newspaper and the 
saw* bare been conveyed all the way through from the miner* of the 
Opal, and the smelters of the motels In the machinery used >n lu produc- 
tion, to the makers of the paper and the type, to the compositors, press- 
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men editors distributors etc etc Irom the standpoint and through 
the Innunous ether of the law of association or commerce as at once the 
centre the circumference the foundation the all pervading spirit of 
social iliilosophy the study of tie millions on mlllnnsof compositions 
decomi ositions and recompositions of services comm Millies and ideas 
Involved in a pile of a single isauo of a great tally newspaper Is in Iced 
the stu ly of and the royal r wd to the mastery of the best part of sooial 
phlloa >phy itself 

La boh Powkh 

It cannot be toi filly too distinctly to i fore bly impressed upon the 
mind that It Is the utlllratbn of labor power which ameliorates the cm 
dlllon of mankind creates wealth and causes the wide and just diffusion 
of that wealth Such ullllzatlm Is Indeed the one and only basis of 
Individual well being and of national power and civilization It is In a 
wri rd iho single road wbich leads to tbe emancipation of man 

The life of a civilized people thus Involving countless millions of acts 
of association or commerce the absolute cmdlllon on which these acts 
can be p rformed an 1 the labor power involved In these acts be utilized 
is an abun lanci ot tlie medium money with ll« quality of universal 
acceptability and which thus acts as a saving fund for labor and by 
facilitating association and combination gives utility to billions of mil 
lions of minutes that would be wasted did not a demand exist for them 
at the moment iho power to labor bad been produced 

Thus wss It the law of association which dominating the life of man 
caused In the far oT ages the Institution of money It being an mbsolnte 
necessity growing out of man s nature It bad to be It mutt now be 
It will ever be while man Inhabits the earth and It can find no phllo 
tophlcal explication except through the recognition of the supreme and 
all controlling law of association between man and his fellow men On 
this ground the green backer and ths sliver man can take their stand and 
defy all adversaries On the broad fonndatlun rock of association the 
protectionist and the greenbacker and the silver man can alone come 
Into harmonious relations and associative cob pe ration 

Associatioh ahd hi Powkb Anisina kok its Coktool 

Scattered Isolated men are always feeble and powerless for great an 
dertaklngs because of tbe absence of ability to exchange service* com 
modltiet and Ideas to associate with their fellow men On the other 
hand the most powerful men In the world are those who centre round 
the exchangee or bourse* of New York London Paris Berlin Amsler 
dam and Vienna Tbe great power of these men arises from the fact 
that while having great ability to associate among their several selves by 
control of the Instrument of association money and lu greater repre 
sentatlve credit they oontral the power of association among hundred* 
of millions of men women and children throughout the world It Is 
even In the power of these dlotaton largely to arrest association among 
mankind and they do it 
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How Man Obtains Control over Nature 

With the high development of the power of assiclitiin in advancing 
communities the fjrces of nature are mure and more hirnteaed into (lie 
uses of man taking the place of human bone and muscle and even of 
the bone and muscle of animals three tons of coal leprcscntlng the 1 ibor 
of a rnan for his entire life 

Thus while the anlmil force expended in the conversion of raw prnl 
acts Into AnUlied commodities decreases in proportion to the total volume 
of conversion the money coat of that conversion also decreases At the 
same lime raw products including land and labor which belore had no 
value being now utilixcd acquire value Bo by a beautiful and com 
peosaung law land labor and other nw products rise and A ushed lorn 
modules fall The laborer thus by virtue of the Master s law or dlstrl 
button obtains a larger proportion of a larger yield and acquires growing 
freedom and Independence With these advances mm is steadily obtain 
lng the power to call to his aid belter and more efficient tools among 
which none is more Important than land At Arst weak with but little 
power of association he Is able only to cultivate the light sandy soils 
and those at ihi heads of riven or the dry and slightly wooded ones 
ou the si les of tho hills Only as he is able to command the services of 
Lis fellow men Is it that he obtains power to cope with the wet rich and 
heavily timbered lands of the valleys reeking with malaria and requiring 
drainage 

Tub Movements of Monet 

Havmg considered the effucu of the instrument of association on asao 
elation let us now see how association affects the movements of the 
instrument itself 

Money leaieo those places where Lhere is no dlveniAoatlon of employ 
menu and wbeie money is scarce and Interest high where land labor 
and other raw maienals are cheap and where Anished commodities are 
dear It goo* to those places where industries are divenlAed and where 
money la plenty where bank credit Is large in volume and Interest u 
low, where land labor and other raw materials being utilised are high 
and where Aolshed commodities through the Intervention of brains, 
chemistry eleoinoily steam and machinery are as well as Interest low 
In a word, money travels from those places In which the power of asso 
ciatlon Is not developed to those In which It Is In the highest degree 
developed Thus with the growth of the power of association wealth, 
freedom oontentment harmony sod civilisation are esUbllshod society 
assuming an ever broadening base, with a stability which Anally ellmi* 
nates discontent and lawlessness 

Thb Qbcat abo Scrrmu Law or Association 

Hold up the law of association among men, and view it from any of its 
countless stdas, and the mors closely It la studied the more It shows itself 
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lobe to the world of humnnlly what tbe law of gravitation is to the world 
orunlveiee of matter It is the philosophers atone which tranimutea 
clears up the umporal mystery of man Tills law dogs the outcast and 
the beggtr whose conditions prcclule the possibility of active association 
It places the offensive weapon in tbo hands of the ra >dern boycotter it 
snys to the man who is templed to go w rong (to not for society will ca«t 
you out It Induces the 1 1 borer to toil It spun tbe mechanic and the 
aitlsan to become niasten of their respective trades it causes the student 
to burn the midnight oil aud the doctor the lawyer the professor to 
apond yean In acquiring and imparting knowledge The baslness mnn 
who struggles night and day to avoid bankruptcy dots so that he may 
retain that financial credit which onables linn to swing a power of asso 
ciatlon farm excess of (hat which lus cnpilsl would give Tins law has 
Its most beautiful manifestation In the family with Its tender loving and 
self sacrificing ties of fallior mother and children 

Men bnlld ml roads steamships sleamboits and hotels and other men 
work them because of this law of association the banker organireB bis 
bank that ho may contril association and proflt by it governments im 
pose taxes that they may call civilians soldiers and sailors Intiassocia 
tlon with themselves An army is an armed association under officers 
who hurl it regardless of life or death against other armies In order that 
another association called the Rtate may livo and flourish and that its 
oltleeos or suljeots may associate exchange services commodities and 
Ideas am ng their several selves The post office wlih Ha machinery for 
the transmission of letters and printed mniler and its postage stamps and 
money orders and the express in all Its details including COD are all 
outgrowths of the supreme law of association 

COBOL USTOM 

Social Solence concerning Itself with the relations of man to his follow 
men and to the earth which he Inhabks and Association being the Dom 
looting Xwd of Man in these relations, it follows that AmooUUod must 
be tbe Keynote of Social Science Therefore the touchstone for every 
economic problem Is Its relation to Association There Is end can be no 
other test for it and If it cannot pass this ordeal It mast be rejected ms 
false and pernicious 

When onoe the believers In the necessity for the fullest diversification 
of oar Industries and those others who believe In a volume of money, 
whether of gold silver or paper or of >11 of them equal to the needs of 
trade and oommeroe place themselves firmly on the basis of the law of 
aModatlon (hr their Justification they will Instantly and lor all time direct 
tbs Industrial and financial policy of this people 

And now, once more, we oome back to the words of the Master 

•'Man, Ms moUwk «f Muty, is Ms tubfeet of eotial teione* I a common 
ntth *U other animate he rtgutrei to oat, dnni and sleep, but hit greateet 
need «i that of associatiob mth hitflUo* men ” 
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President, Mr Fbalb^ , in the Chair 

Correspondence was submitted as follows 
Invitation from tbo West Virginia Historical and Antique 
nan Society, Charleston, W Va , to attend the bourth Annual 
Meeting, Tuesday, January 18, 1801 
Letteraof envoy were received from the Australasian Associ 
ation for the Advancement of Science, Ilobart, Academic R 
des Sciences, Stockholm, Sweden, Socictd R de Geographic 
d Anvers Belgique , K LeopoldmiBoh Carolinische Deutmhe 
Akademie der Naturforsoher, Halle aS, Prussia, K Such 
smche Gesellschaft der Wissenschaften, Leiprig Faculto des 
Sciences, Marseille, France Eoole Polytechmque, Musie 
Guimet, Paris, France, Gco’ogioal Survey of New Jersey, 
Treuton, Mr Henry Carey Baird, Philadelphia, Socictc 
Scientifique du Chile, Santiago 

Letters of acknowledgment were received from the Royal 
Sooiety of N S W (140) , Linncan Society of N S W , 
Sydney (189 140) Royal Geographical Society (Queensland 
Branch), Brisbane (140), Royal Society of Victoria, Mel- 
bourne (140) Free Public Library, Wellington, N Z (184, 
186), Socn to Royale de Geograpbie d Anvers, Belgique (131, 
182, 140, 141), Prof Peter R von Tunner, Leoben, Austria 
(140, 141), Deutsche Geologische Geaellsohafl, Berlin, Prussia 
(130, 141, and Trans, xvii, 8, xvin, 1), Verem fur Erdkunde, 
Dresden, Saxony (141), Phynkahaoh MedicmiBche Gesell 
sobaft, Eilangen, Germany (141), K Leopoldimsch Carolin 
isohe Deutaohe Akademie der Naturforsoher, Halle a S , Pros 
am (186-141, and Trans, xvn, xvih, 1), Deutsche Seewaite, 
Hamburg, Germany (180, 141), Prof L Rutimeyer, Basel, 
Switzerland (141), Schweiz Naturforscbende Geaellsobaft, 
Bern, Switzerland (141) , Sooi^td Vaudoise des Sciences Natu 
relies, Lausanne, Switzerland (141) , R Acoademia di Scienze 
Littere ed Arti, Modena, Italy (140, 141) , SocietA Afhoana 
d’ltalia, Naples (141), Acoademia di Science Littere ed Arti, 
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Pad us, Italy (140, 141), Prof G Sergi, Rome, Italy (111), 
Geological Society, London, Eng (140) , Botanical Society of 
Canada Halifax, N S (141) Vermont Uiatonoal Society, 
Montpelier (ISO) Prof W T Hewett, Ithaca N Y (140), 
Newberry Library Chicago, 111 (140, 141) Instituto bisioo 
geografloo National San Joed de Costa Rica, C A (ISO 140) 
Accessions to the Library were reported from the Aoadcmie 
R dea Sciences, Stockholm, Sweden Academic B des Sen n 
cos, Bruxelles, Belgique , Nederlandsche Maatschappij Nijver 
held, Amsterdam , Kolomal Museum, Ilaatlem, Noord IIol 
land , Acadtmie des Sciences, Cracow, Austria, Natorforsch- 
ende Gesellschaft des Oaterlandes, Altcnberg, Oberlausitzer 
Gesellschaft dor Wissenschaften, Gorlitz, Biblioteoa N C, 
Firenze, Italia, B Accademia dei Lincei, Rome, Italy, 
AcodOnie N des Sciences, etc, Bordeaux, Franoe So 
cicte Ilistonque, etc, du Cher, Bourges, Franoe, Socidto de 
Borda, Dax, Franco, Union Geographique du Nord de la 
Franco, Donai , Socidtc de Geographic, Lille, France , Facultd 
des Sciences, Marseille, France , Redaktion Cosmos, Socidtt 
de Geographic, Musde Guimet, Socidtd de 1 Enseignement, 
ficole Polyteohmque, Sooidtd d’Anthropologie, Redaction de 
La Melunne , Socidtd des Anti quai res de France, Directcur 
of the Revue des Revues, Marqms de Nadaillao, Pan* 
France , Socidtd de Gdogmphie, Toulouse, France B Acad 
emia de la Uistona, Madrid, Spain , Naturforsohende Gesell 
sebaft, Basle, Switzerland , Philosophical and Philological 
Societies, Cambridge, Eng , Editor of the Oeolojxcal Maya 
tine, Royal Geographical Sooiety, Meterological Council, Royal 
Microscopical Society, London, Eng , Geological Sooiety, 
Manchester, Eng , Prof F Max Miiller, Oxford, Eng , Phil- 
osophioal Sooiety, Glasgow, Scotland , Dr Samnel A Green, 
Bo6ton, Mass , Mr William John Potts, Camden, N J , 
Franklin Institute, Engineers’ Club, Pm George Fnebie, 
Walter M James, Charles A Oliver, Messrs Henry Carey 
Baird, William S Baker, Henry Phillips, Jr, Philadelphia, 
Johns Hopkins University, Baltimore, Md , Bureau of the 
Mint, National Academy of Sciences, Hydrographic Office, 



Waahmgton, D C , Mr William Harden, Savannah Ga Mr 
George W Baily, Cedar Rapid", la , Colorado Scitntiflo So 
ciety, Denver , Agricultural F xpenment Stations, Concord, N 
II , Amherst, Mass Ithaca N Y , College Park, Md Ag 
noultural College, Miss , Manhattan Kans 
A photograph of Prof John Tyndall, London, Eng , was 
presented by Mr F Gutekunst, Philadelphia 
The President reported that id accordance with the resolu 
tion of the Society he had appointed Dr Daniel G Brinton to 
preparo the obituary notice of the late George do Bennevillo 
Keim 

The death of Oswald Sudenstioker (born Gottingen, 1824 
died, Philadelphia, Jaruary 10, 1894), was announced and the 
President was authorized to appoint a suitable person to pro 
pare tbe usual obituary notice 

The e’ection for Librarian was taken up and Mr Henry 
Phillips, Jr, was unanimously reelected Librarian for the en 
suing year 

The President was authorized to appoint the Standing Com 
mittecs, which he subsequently did, as follows 

Finance — Philip C Garrett, Charles S Wurts, William P 
Tatham 

flail — J Sergeant Price, William A Ingham, Charles A 
Oliver 

Publication — Daniel G Brinton, George H Horn, Samuel 
Wagner, Patterson DuBois, Horaoe Jayne 
Library— Edwin J Houston, Jesse Y Bark, William H 
Greene, William S Baker, Albert H Smyth 
Jlichaux Legacy — Thomas Meehan, William M Tilgbman, 
J Sergeant Price, Angelo Eeilpnn, William Powell Wilson 
Henry M PhiUipt Prize Essay Fund — Riohard Vaux, 
Henry Phillips, Jr , William V McKean, C Stuart Patterson, 
Joseph 0 Fraley, and the President and Treasurer of the So 
oiety, eat officio 

Tbe Secretaries presented for the Transactions a bacterio- 
logical study of the water supply of Philadelphia, by Dr 
Wright On motion, the same was referred to a Committee 
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of three members to be appointed by the President, to exam 
me and report upon 

Mr lyman read a paper on the ‘Age of the Newark 
Brownstone ’ 

Pending nominations Nos 1268 1269 1270 1271 1272 
1273, 127-1, and now nomination No 127o were read 

And the Society was adjourned by the Present 


Stated Meeting February 2, 1894. 

President, Mr FbaLxt, in the Chair 

Correspondence was submitted as follows 
A circular inviting subscriptions towards a memorial bust 
of Prof Ernst LIrookel, to be plaoed at Jena, on hebruary 17 
1893 

A circular from the Council of the Scientific Alliance of 
New York inviting contributions to the John Strong New 
berry Fund for the Endowment of Original Suentiflo Research 
Photographs for the Sooietya Album were received of 
Prof Oswald Seidonatioker and Prof J P Lesley, Philadel 
pbia, Prof Justin Winsor, Cambridge, Mass 
The deaths of the following members were announced 
Rev John Leyburu (Baltimore, Md ), died July 13, 1603, 
at 78 

Prof William P Trowbridge (New York), 1893 
Accessions to the Library were reported from the Coimtd 
de Conservation des Monuments de 1 Art Arabe, Cairo, Egypt , 
Royal Sooiety of Viotona, Melbourne, Linnean Society of 
New South Wales, Sydney, Sooidtd R dea Antiquaires 
du Nord, K Norake Oldsknft Selskab, K D Geograflske 
Selskab, Copenhagen, Denmark , Director of the R N Mu 
seam of Antiquities, Leiden, Holland, K K Geologisohe 
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Reichsanstalt, Vienna, Austria; Botanisohe Verein dcr Pro- 
vinz Brandenburg, Berlin, Prussia; S.iehmBche Meteorologische 
Institut, Chemnitz; Gartenbau verem, Darmstadt, Germany; 
Naturwissenscbaftliohe Verein dea Reg. Bez. Frankfurt a. O, 
Prussia; Prof. E. Renevier, Lausanne, Switzerland; R. 
Aocodemia, Modena, Italy ; Socidtd de Geograplne, Toulouse, 
France; R. Academia de Ciencias y Artos, Barcelona, Spain, 
R. Irish Academy, Dublin ; Sir J. William Dawson, Montreal, 
Canada; American Folk Lore Society, Dr. Samuel A. Green, 
Boston, Mass.; R. I. Historical Society, Dr. H. T. Crcsson, 
Providence, R. I.; Agricultural Experiment Station, New 
Haven, Conn., Amer. Museum of Natural History, Amor. 
Geographical Society, Academy of Medicine, New York, N.Y., 
N. J. Historical Society, Newark ; Amer. Pharmaceutical 
Asooiation, Indian Rights Association, Messrs. William S. 
Baker, H. C. Mercer, W. L. Sayre, Philadelphia ; U. S. Geo- 
logical Survey, Mr. Lester F. Ward, Washington, D 0. 

The President reported that he had appointed Dr. H. V. 
Hilprecht to prepare the obituary notice of tho late Dr. Sei- 
densticker. 

The President reported the appointment of Dr. Ryder, Dr. 
Barker and Mr Bache as a Committee to examine and report 
on the paper by Dr. W right, presented at the la9t meeting of 
the Sooiety. 

The Committee on Dr. Wright’s Taper on the “Water 
Supply of Philadelphia ” reported the same to be worthy of 
publication. On motion, the Committee was discharged and 
the paper referred to the Publication Committee. 

Dr. Cope presented a paper on “ The Structure of the Skull 
of the Plesiosauri an Reptilia, and on Two New Species of this 
Order from the Upper Crethoeous.” ' 

Dr. Cope also presented a paper by Prof. A. T. Chamber- 
lin on “ Botanical Names in the Language of the Kootenay 
Indians of Southeastern British Columbia." 

Pending nominations Noe. 1268! 1269, 1270, 1271, 1278, 
1274, 1276 were read. 

Nomination No. 1272 was withdrawn by its proposer. 

PMO. 1H11. PHILOS. 800. XZUU. 144. s. PHIMTKD JtXMCK 81, 1884. 
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On motion of Mr Smyth, the Society appointed Messrs 
Daniel G Brinton and Henry Phillips Jr delegates to the 
meeting of the Congres International des Am4noanistes to be 
held at Stockholm in September, 189-1 providing that the 
same shall not entail any expense upon the Sooiety 

The question of permitting persons connected with the 
public press to be present at the regular meetings of the So 
ciety, for the purposo of reporting the same for publication, 
was brought up by the Secretaries and after considerable dis 
cnssion the following resolution offered by l)r Daniel G 
Brinton was unanimously adopted 

That the S< ciety disapprove of the presence of professional reporters 
In their business capacity at the regular meetings of the Society 

And the Society was adjourned by the President 


Stated Meeting February 16, 

Mr Ikgham in the Chair 

Letters of envoy were received from the beologi«che Reicbs 
anstalt Vienna, Austria, Naturforschende Geseilsohaft des 
Osterlandea, Altenburg, Germany Verein far Sohlesische In 
sektenknnde, Breslau, Germany , Naturwissensohaftliohe 
Verein far Schleswig Holstein, Kiel, Prussia, Royal Geolog 
loal Sooiety of Cornwall, Eng Royal Statistical Sooiety, Lon 
don, Eng , Royal Irish Aoademy, Dublin, Ireland 
Letters of acknowledgment were received from the Inatitnt 
Egyptian, Cairo (141), K K Geologisohe Reichsanatalt, K K 
Naturhiatorisohe Qofmuseum, Vienna, Austria (141), K P 
Akademie der Wiasensohaften (140), BotaniBobe Verein d 
Provinz Brandenburg (187, 188), Berlin, Prussia, Verein fur 
Sohlesisohe Insektenkunde, Breslau, Germany (189), Prof H 
▼on Helmholtz, Oharlottenbnrg, Germany (188- 141), Garten 
bauvereio, Darmstadt, Germany (189), K Sachsisohe Alter 



thumsverein, Dresden (Ml) NaturwiFscn«chaftlicho Yerein 
des Reg Bez Frankfort a O (141) NaturwiHenschaflliohe 
Yerein fur Schleswig Holstein, Kiel, Pruwa (13 i-H9) In 
etitut Lombardo di Scienze e Lettere, Milan Ttaly Acaddmie 
R des Sciences, Lettres oto Modena Italy (HO 1S"S and 
Transactions, xvi, 8) , Soci£t<5 des Sciences Naturelles et Arch 
eologiquo de la Crouse Ou^ret, France (141) Foolc Polytech 
nique, Dr Edward Pepper Pans, Trance (111) It Academia 
de Cienoiaa y Artes, Barcelona, Spam (139) Public T ibrary, 
Boston, Mass (140) Prof F A Gentb Jr, Lanolowne Pa 
(141), Dr William II Furness, Philadelphia (HO, 141), 
Burtaa of Ethnology, Washington D 0 (96-18 > H7, 138, 
140, and Catalogue, Pts i it), Wisconsin Academy of Soi 
ences, Arta and Letters, Madison (119-141, and Catalogue, Pts 
l-i v) 

Lettere of acknowledgment (142) were received from Dr 
Charles B Dudley, Altoona, Pa , Dr Robert U AliBon Ard 
more, Pa , Prof James E Rhoads, Bryn Mawr, Pa , Mr 
Matthew H Messchert, Douglassville, Pa , lion Eckley B 
Coxe, Drifton, Pa , Prof J W Moore, Rev Thomas C 
Porter, Easton, Pa , State Library of Pennsylvania, Mr An 
drew S McCreath, Harrisburg, Pa , Mr John hulton, Tohns 
town, Pa , Linnean Society, Lancaster, Pa Prof F A Oenth, 
Jr , LanBdowne, Pa , Academy of Natural Sciences, Histonoal 
Society, Mercantile Library, College of Pharmaoy, College of 
Physioiana, Philadelphia Library, University of Pennsylvania, 
Editors of the Medical News, Wagner Freo Institute, Gen'I 
Isaac J Wistar, Hon Jamas T Mitobell, Profs John Ash 
hurst, J Solis Cohen, E D Cope, Henry D Gregory, L M 
Haupt, H V. Hilpreoht, Edwin J Houston, E Otis KendaH, 
J. P Lesley, James MacAhster, Theopbilus Parvin, Samuel P 
Sadtler, Benjamin Sharp, Albert H Smyth, Drs D G Brin 
ton, W C Cattell, William H Furness, William H Goodell, 
Francis W Lewis, Moms Longstretb, John Marshall, Charles 
A Oliver, W S W Busohenberger, Charles Sohkffer, H Clay 
Trumbull, William H Wahl, Ofaarles Stewart Wurts, Messrs 
R Meade Bache Heniy Oarey Baird, Charles Bullock, S Cast- 
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ner, Jr, Patterson Du Bois, William W Jefteris, llenry Phil 
lips, Jr, Iraukhn Platt, Theodore D Rund J G Roeengarten, 
L A Scott, Coleman Sellers, Joseph Wharton, Joseph M 
Wilson Philadelphia, Mr Heber b Thompson, Pottsville, 
Pa , Rev P A Muhlenberg, Reading, Pa , Dr William Hyde 
Appleton Swartlimore, 1’a , Dr John Gurwen, Warren, Pa , 
Philosophical Society Mr Philip P Sharpies, Pro! J T Roth 
rook, West Chester, Pa 

Accessions to the Library were reported from the Royal 
Geographical Society, bt Petersburg, Russia , MiniBtene van 
Binnenland&cbe Sachen, The lligue, Verein fur Belorderung 
dee Gartenbaucs, Berlin, Prussia Verein fur Schlesibche In 
«ektenkunde, Breslau, Prussia, Naturwissenschaflhche Verein, 
Kiel Prussia , Royal Geological Society, Cornwall, Eng , 
Royal Statistical Society, Geological Society, London, Eng , 
Mr A MoF Davis, Cambridge, Maas , Es^ex Institute, 
Salem, Mass University of the State of New York, Albany , 
Prof Edward North, New York, Philadelphia Hospital, 
Forestry Association, Prof George F Barker, Philadelphia , 
Enoch Pratt Free Libiary, Baltimore, Md , Bureau of Edu 
cation Anthropological Society, U S Naval Observatory, 
War Department, U S Coast and Geodetic Survey, Treasury 
Department, U S Fish Commission, Smithsonian Institution, 
U S National Museum, Dr Albert S Gatschet, Washing 
ton, D 0 , Artillery School, Fortress Monroe, Ya , Editor of 
the Journal of Comparative Neuroloyy, Granville, Ohio, 
Michigan Board of Agriculture, Lansing , University of Cali 
forma, Berkeley, State H^torical Sooiety, Iowa City, la , 
State Historical Sooiety, Madison, Wis , Kansas University, 
Lawrence , Asociaoion de Ingemeros y Arquitectoe, Observe- 
toire Mdteorologique Central, Obeervatono Astrondmioo N. 
de Taoubaya, Mexico, Mexico, Musdu Nacional, Rio de 
Janeiro, Brazil, Agricultural Experiment Stations, Kingston, 
R I , Lexington, Ky , Lansing, Mich , Berkeley, Cal ; St 
Anthony P4 k, Minn 

Photographs for the Society's album were reoeired from 



MarquU «lo Nadaillao, PariB, France; Mrs. ITelon Abbott 
Michael, Philadelphia 

The following deaths were reported' 

George W. Childs, Philadelphia, February 8, 1804, act. 01. 

Rev. Ilenry S. Osborn, Ovford, Ohio, February, 1894. 

The President was requested to prepare a note to be entered 
upon the minutes of the Society in reference to the death of 
Mr Childs. 

The Publication Committee roportod that it wonld not be 
practicable to publish Or. Wright’s paper on tho Water Sup- 
ply. On motion the paper was ordered to be returned to its 
author. 

The Secretaries reported that the paper by Prof. A F 
Chamberlin, entitled "The BotRmcal Names m the Language 
of the Kootenay Indians," was not desirable for publication 

This being tho evening for voting for candidates for mem- 
bership, pending nominations Nos. 1268, 1209, 1270, 1271, 
1275 were read, spoken to and balloted for. 

Aotion on pending nominations Nos. 1273 and 1274 was 
deferred until May 18, 1894. 

The proceedings of the Board of Officers and Council were 
submitted. 

Dr. Cope made a communication on “ Energy in Evolution ” 

Dr. Briuton read a letter from Mr. J. C. Pilling in reference 
to a desired exchange, and the matter was referred to the Sec- 
retaries with power to act. 

At the end of the evening, the votes oast having been 
oounted, the tellers reported the state of the poll to the pre- 
siding member, who declared that the following bad been duly 
elected members of the Society : 

No. 2227. Colonel Ilenry A. DuPont, Wilmington, Del. 

No. 2228. Sir Henry Bessemer, London. 

No. 2229. Dr. Hermann 9nellen, Utrecht. 

No. 2280. Julius F. Sachse, Philadelphia. 

. And the Sodety was adjourned by the presiding member. 
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Stated Meelmj , March 2, 189£ 

President, Mr Tkally, in the Chair 

Mr Julias 1 Sachse, a newly elected member, was presented 
to the Chair and took hiB Beat 

Correspondence was submitted as follows 
A letter accepting memborhbip was received from Col 
Ilenry A DuPont, Wilmington, Del 
A ciroular from the National Sculpture Society New York, 
requesting the Society to become a member of same 

Letters of acknowledgment were received from the Hun 
ganan Academy of Sciences, Budapest (138-141) Literary and 
Historical Society, Quebec, Canada (96-141, and Catalogue, 
Parts i-iv) 

Letters of acknowledgment (142) were received from the 
Nova Saotia Institute of Science, Halifax , Mr Horatio Hale, 
Clinton, Ontario , Geological Survey, Ottawa, Canada, Lite- 
rary and Historical Society, University Laval, Quebec, Canada , 
Canadian Institute, Toronto, Canada, Manitoba Histouoal 
and Scientific Society, Winnipeg, Bowdoin College Library, 
Brunswick, Me , Society of Natural HiBtory, Maine Histor 
ioal Sooiety, Portland, Me , Dartmouth College Library, 
Hanover, N H, Vermont Historical Society, Montpelier, 
Massachusetts Historical Sooiety, State Library of Massaohu 
setts, Boston Society of Natural History, Boston Atbeomum, 
Prof T M Drown, Messrs S P Sharpies, Robert C Win 
throp, Boston, Moss , Museum of Comparative Zoology, Prof 
Alexander Agassiz, Mr Robert R Toppan, Cambridge, Mass , 
Essex Institute, Salem, Mass , Prof Elihu Thomson, Swamp 
soott, Mass Dr James Ellis Humphrey, Weymouth Heights, 
Mass, American Antiquarian Sooiety, Worcester, Maas, 
Rhode Island Agricultural Station, Kingston, Providence 
Franklin Soci^y, Brown University, Rhode Island Histori- 
cal Society, Providence, R I , Mr George F Dunning, 
Farmington, Conn , Connecticut Historical Sooiety, Hartford , 
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Yale University, Profs 0 C Marsh II A Newton, New 
ITaven, Conn, Prof Jamos Hall, Albany, N Y {society of 
Natural Soienoes, Buffalo N Y Prof Edward North Clin 
ton, N Y , Prof J M Hart, Ithaca N Y Historical Society, 
Academy of Medicine New York Hospital, American Museum 
of Natural History Meteorological Observitory University of 
the City of New York, Profs J A Allen Isaac TI Hall, 
J J Stevenson, Messrs Thom is C Clarke ( hsrles P Daly, 
James Douglas, New York N Y Prof W LeConte Stevens, 
Troy, N Y Yassir Brothers Institute, Poughkeepsie, N Y 
Geological Society of America, Ac ideiny of Science, Rochester, 
N Y, Oneida Historical Society Utica N Y hreePublio 
Library, Jersey City, N J , Prof Robert N "Rogers, Madison 
N J, New Jersey Historical Society, Newark, Profs Charles 
W Shields, Charles A Young Princeton, N J, Prof Charles 
F Hines, Prof Lyman B Hall, JIavcrford, Pa , Messrs Charles 
H Cramp, Loms Vossion Samuel Wagner, Mrs Helen Abbott 
Michael, Philadelphia, Smithsonian Institution, United States 
Geological Survey, Surgeon Goneral s Office, United States 
Coast and Geodetic Survey, Weather Bureau Col Garnck 
Mallery, Prof Charies A Schott, Drs John S Billings, W J 
Hoffman, Mr William B Taylor, Washington, D C , Enoch 
Pratt Free Library, Maryland Institute, Prof Ira Remsen, Bal 
timore, Md , Mr Thomas Leiper Patterson, Cumberland, Md , 
Journal of the United States Artillery, Fortress Monroe, Va, 
Prof J W Mallet, University of Virginia, Elisha Mitchell 
Soientiflo Society, Chapel Hill, N 0, Agricultural Experi 
ment Station, Raleigh, N C, Georgia Historical Society, 
Savannah, University of Alabama, University P O, Texas 
Academy of Science, Austin , Agricultural Experiment Sta 
tion, Knoxville, Tenn , Prof E W Claypole, Akron, O , 
University of Cincinnati, Cincinnati Observatory, Cincinnati, 
O , Editor of The Journal of Neurology , Granville, O , Gen 
W F Reynolds, Detroit, Mioh, Geological Survey, Jef 
feraon City, Mo, Purdue Experiment Station Lafayette, Ind, 
Society of Civil Engineers, Remington, Ind , Academy of 
Natural Soienoes, Davenport, la, State Histonoal Society, 
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Iowa City la University of California, Berkeley, Lick Obser 
vatory Mt Hamilton, Cal , Prof J 0 Branner Palo Alto, 
Col, Prof Daniel Kirkwood, Riverside, Cal Prof George 
Davidson, San Francisco, Oal Kansas University Quarterly, 
Iawrcnce, Kansas Academy of Science, Topeka , Academy of 
Sciences Arts, and Letters State Historical Society, Madison, 
Wis, State Historical Society, Agricultural Experiment 
Station, Lincoln, Nob, University of Wyoming, Laramie 
Academy of Science, Tacoma, Wash, Lieut A B Wyokoff 
North Lnkima, Waah Central Meteorologioal Observatory, 
booiedad Cientifloa “ Antonio Al/ate," Dr Antonio Peflafiel, 
Mexioo Mexico Agricultural Experiment Station, Las Cruces, 
N M 

Accessions to the Library were reported from the Royal 
Society of South Australia, Adelaide , Prof A W Biokerton 
Christchurch, N Z , Sooiltd Imperials des Naturalestes, Mos 
cow, Russia , Aoaddmie Impdriale des Sciences, St Petersburg, 
Russia, Seation fur Naturkunde des 0 T 0, Anthropologi 
Bohe Gesellaohaft, Vienna, Austria K P Meteorologisobe 
Institut, Berlin, Prussia, Deutsche Gesellaohaft fhr Anthro 
pologie, etc, Munich, Bavana, Ecole Nat Sup des Mines, 
Bureau des Longitudes, Sooidtd Franraise de Phjsique, 
Paris, France Philological Society, Cambridge, Eng, Geo 
graphical Society, Literary and Philosophical Sooiety, Man- 
chester, Eng , Massachusetts 1 nstitute of Technology, Boston, 
Mass , Harvard College, Cambridge, Mass , ScientiBo Associa 
turn, Meriden Conn , College of Physicians, Historical Society 
of Pennsylvania, Messrs Henry Phillips, Jr , Frederick Prime, 
Philadelphia, Smithsonian Institution, Citizens’ Association of 
the Ihstnot of Columbia, Civil Service Commission, Wash 
ington, D C Prof Alexander Macfarlane, Austin, Texas, His- 
torical Sooiety of Southern California, San Francisco, Prof 
J P Walton, Musoatine, la, Institute of Jamaica, Kingston, 
Agnonltural Experiment Stations, Amherst, Mftss, Geneva, 
N Y , Experiment, Ga , Baton Ronge, La , Fort Collins, Colo , 
Las Oruoee, N M 

Photographs for the Society’s Album were reoeived from 
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Dr George R Morehouse, Messrs William V McKean anil 
Robert Patterson 

Dr Rotbrock read a paper on 1 The Present Condition and 
Future Prospect of the Pennsylvania Forests ’ 

Dr Morris corroborated the destruction of timber by insects 
as referred to in Dr Rothrock s paper 

Dr Morns read the following communication on “Tubercu 
Ions in Animals " 

Soma months unco I was present at Hie slaughter of a herd >f cattle on 
account of a dread of their being tainted with tuberculosis 1 tils disease 
had been d agnosed as present In the original herd more than two in mills 
previously and all suspected animals had then been klllo! The farmer 
however was not salisflul that the disease had been stamped nut and pre 
ferred to have the rest slaughtered while still In good condili in fir fo d as 
detei mined by experts who were present In tho lungs of two il them a few 
hard nodules wero found and on the intestinal walls of nearly all were 
small round masse* which on being incised gave vent to a greenish 
gritty cbeesy mass In the opinion of the veterinary surgeon who was 
present these were not tubercular They reminded me moreof such small 
cheesy masses as are often fuund la human post mortem examinations md 
are apt to be disregarded unless found abundantly in subjects of true miliaiy 
tubercle when a e oftui consider them ss proof that the disease has become 
disseminated through the enllre organism With these exceptions and 
also the occurrence of numerous vascular subcutaneous lymphatics 
(called beans by the batcher boys) the cattle showed no disease lut 
on tho other hand compared favorably wlLli some Western steers which 
were slaughtered at the same time The veterinary above mentioned 
called tny attention to the comparative absence of these beans and 
small yellowish white bodies in the Western grain fed stock andattributed 
their frequent or almost universal occurrence in hag tern cattle to some 
thing In the food or pasture grounds or water used by oor cattle This 
has set me to thinking whether there may not be some fllarla or other Inles 
tlnal parasite which causes such spurious cyst like formations But while 
waiting for opportunity to Investigate this more closely a gentleman ob 
served to me that some gypsy boys whom he bad played with in his youth 
had shown him a bottle which they said contained a poison prepared from 
mouldy hay capable of producing sickness of a lingering, wasting chano 
ter, terminating In death— like consumption In general character Imme 
dlately the idea occurred to me that we stay find In this direction the true 
nature and mode of action and dlseem i nation of tubercle in the human lhm 
fly The extent of lie association with the ‘ bacillus tuberculosis has led 
meet observers to consider the latter as standing In causal relation to the 

noo axxB philoo too mm 144 t nnrriD march 81 1694 
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d sease Now this li a microscopic fungus and it theiefore seems to me 
mere is no a priori improbability of Ua existence in musty ti ty and f) lder 
and whon we consider tbe coalition of f>od given to much of the livo 
stock by Improvident and unthrifty farmers a ready explanation of the 
spread of the disease now so generally dreaded Is at hand In speaking 
on the subject with Dr Samuel G Dixon the distinguished bacterldo 
gist I found him tnlly alive to the p wsibdilics of fruitful results from Inves 
ligations into the trunsphnlation of fungud and acllno mycoid growths 
from a vegetable basis to animals and tli it some Germ in autb irlties have 
already done gmd work In this direction Observations tending to ealab 
lish an Identity botween the bicllus tuberculosis and other fungoid 
growths could not fail of h mg most important aids to us In ombating 
tbe dread diseaao wbich sweeps away such a large portion of the human 
race Nor should we forget that during the late war of the Rebellion a 
very fatal epidemic of spotted fever black measles or cerebro 
spinal meningitis as It was called bn ke out among soldiers who were 
supplied with mouldy hty which was used for bedding The epidemic 
■piead by contagion quite extensively 
I have also been Informed that the disease among hones known as cere 
br) spinal meningitis is clearly traceable to mouldy hay among tbe 
DuU h dinners near Lancaslei It Is called putrid sorelhroal because the 
mucous membrane of the throat becomes lnllamed and gangrenous and 
tbe bolus of food is not swallowed owing to paralysis of the muscles of 
deglutition We have thus as it were a connecting link with the phe 
nomena of diphtheria which Is also traced to a mould or fungus which may 
grow upon any abraded moist or mucous surface The tendency of patho 
logical investigations and studies during the past twenty years has been 
more and more towards the discovery of Intimate causal relations between 
many diseases not formerly recognised as rymotlc and corresponding 
friogi or bacteria or b&ollli Wo forget too often that theae are 
only terms for microscopic fnngl or monlds that the same laws of propa 
gation and growth govern them as their larger congeners that the very 
term ' zym >tlc so long used In medical literature shows that our prede 
ceasora properly classed them as the results of ferments and thus are 
liable to be led away from true methods of checking their ravages 
Undoubtedly theee are to be sought by better acquaintance with tbeirllfe 
conditions and a large step in advance will have been made If we should 
be able to trace them ft om the! r ordinary and comparatively In nocuous vege 
table habitat* to their dangerous migrations to animals I do not know that 
In this connection attention has been drawn to the typhos fever epidemics 
which have followed extensive vegetable disease, < g , tht Irish potato 
rot or the effect of ergotized rye and wheal on the poorer classes in Italy 
and the Balkan provinces To return to tbe subject of tuberculosis in 
animals, Including man the conditions for Its virulent spread are emi- 
nently those Csvorlng fungous growths— deficient vital force (whether 
original or aoqulred from overstrain), damp dwellings, overheated Till- 
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ated air and insufficient food Add to these the germ and the result Is 
not long In showing itself Tako these away and the goim is harmless 
comparatively A good illuslrati >n of this is to In. foun I in the animal* 
especially the monkeys crowded Ugelhor in ourz A) gical gardens 'What 
belter fltll could be found for a propoily condui ted series of e\] erlmenu 
on the thorough disinfection of air and food Isolation of infected Indl 
viduals and curative agents? Tin latter should embrace such 
bactericides as <an enter the cuculali in harmlessly an 1 sueh natural 
food as will sustain the animals The late Dr Bhipi en s expen 
ence with the lessenlug of tulierculous and scrofulous disease among the 
colored Inmates of the House of Hefugc after the uilioduction of corn 
meal as a large part of their diet should not be lost sight nl Mifcht not 
a diet of cicoanuis and palmnuts be useful to our monkeys I 
In conclusion I would urge upon our microscopists the study of the 
whole class of moulds and fungi both in their ubuiI forms and as to 
their tr insplanted forms in animal media and in living animals 

Pending nominations Nos 1273 and 1271 were read 
On motion, it waa 

RttoUud That Hev Robert W Rogers Pit D be appomte 1 i delegate 
to represent lha Society at the Congres Internationale des Orientallstcs to 
be held at Geneva In September 1894 providing that the same shall 
entail no expense whatever upon the SocieLy 

And the Society waa adjourned by the President 


Stated Meeting, March 16, 1894 
Dr J Cheston Mobrib in the Chur. 

Correspondence was submitted as follows 
A letter accepting membership from Sir Henry Bessemer, 
London, Eng 

An invitation from the Maryland Historical Society, Balti 
more, to attend its Fiftieth Anniversary, Maroh 12, 1804 
Letters of envoy were received from the Geological Survey 
of India, Calcutta , Soci4td des Naturahstee, Moscow, Russia , 
K Sachuche Geaellsohaft der W usenschaften, Leipsig , Sooidtd 
d’Histoire Natorelle, Strassborg, Alsace. 
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Lettera of acknowledgment were received from the K K 
Sternwarto, Prague, Bohemia (141), Soci£u5 d Histoire 
Naturelle, Strassburg (140 141), Prof Abel Ilovelaoque, 
Paris, France (141) Dr Traill Green, Easton, Pa (142), 
Prof John F Carll, Plessantville, Pa (142), Mr Jedediah 
Hotchkiss, Staunton, Va (142) Scientific Society, Denver, 
Colo (142), Central Meteorological Observatory, Mexico, 
Mexico (140, 141), Ob«ervatorio Astrundmico Nacional Mex 
icano, Tacubaya (142) , Institute fisioo geografico Naoional, 
San Joso do Costa Rica, C A (141) , Museo Naoional, Buenos 
Aires, S A (139, 140, 141) 

Accessions to the Library were reported from the Geologi 
cal Survey of India, Calcutta, Statistics Central Byran, 
Stockholm Sweden K K Zoologisch botanische Gesell 
schaft, Prof Karl Penka, Vienna, Austria, Gesellsohaft fur 
Erdkunde, Berlin, Prussia, Naturforsohende Gesellschaft, 
Freiburg l B , SociCtd d'llistoire Naturelle, Strassburg, 
Alsace , Naturforsohende Gesellsohaft, Zurich, Switzerland , 
“II Nuovo Oimento," Pisa, Tuscany Umversitd dc Lyon, 
France, Instituto y Observatono de Marina, San Fernando, 
Spain, K Meteorological Society, London, Eng , Royal 
Society, Edinburgh, Sootland, Theological Seminary, An 
dover, Man , Commission of Public Records, Boston, Mass , 
Mr Walter S Logan, New York, N Y , Hon Robert E 
Pattison, Harrisburg, Pa , Dr C S Dolley, Philadelphia, 
California Academy of Sciences, San Franoisoo , Historical 
Society, Chioago, 111 , Experiment Stations, Raleigh, N C , 
Ames, la , Linooln, Neb , Corvallis, Oreg 

The death of Cavaliere Damiano Muoni, Milan, Italy, Feb 
ruary 22, 1604, set 74, was announced * 

* Cavaliere Damiano Hanoi wu bom at Anttgnau Province or Bergamo Italy on 
the fourteenth day of Angnat, 1830 HI* early lib wa* studious, and bla ambition* 
patriotic He participated In the lll-aUned Insurrection le cinque gtornale of IMS 
■t Milan and In oonaequenoe wa* obliged to be abeent from hi* country fx a Ions 
period HI* time wa* BUed with study and he returned the poet—or of mncb ralna- 
blehMerietl and archaotaataal matter HI* eoUrity in autbonhlp we* unceailng and 
ore* one btmdrad book*, pemphlet* pcpen etc. sliest bta proOel*D*y in hlttor} gene- 
akogy arohaology fine arm and other branches of knowledge He held the position of 
Rate Archivist for many yaan and wa* amlmii ooariaooi tad obtigUig 
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Mr. Henry 0. Baird read a paper entitled “ Association : 
The Dominating Need of Man, and the Keystone of Social 
Science.” 

After which a desultory discussion on the subject of the 
paper took place. 

Pendmg nominations Nos 127S and 1274, and new nomi- 
nations Nos. 1276 to 1296 inclusive were read. 

And the Society was adjourned by the presiding member 
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PROCEEDINGS 

AMERICAN PHILOSOPHICAL SOCIETY 
HELD AT PHILADELPHIA FOB PROMOTING I'SEM. KNOWLEDGE. 

Vou XXXIII June, 1804 No 141 


Stated Meeting , April 6, 1894. 

Vice-President Kendalt. in the Chair. 

Minutes of last meeting read. 

Correspondence was submitted as follows: 

Letter accepting membership from Dr. Isaac Roberts, Star- 
field, Crowboiough, SuaBex, England. 

Circular letter from the Directeur of the Direction Gdndralo 
de Statistique, of the Province of Buenos Ayres, announcing 
his appointment to that office. 

Accessions to the Library were reported from Mr. Edward 
Counsel, Melbourne, Australia ; Mr. N. A. Cobb, Sydney, 
Australia; Bataafsch Gonootsobap, Rotterdam, Netherlands, 
K. K. Naturhistorisohe Hofmuseum, Vienna, Austria ; Gesell- 
eohaft fur Erdkunde, Deutsche Seewarto, Berlin, Prussia; K. 
Gesellechaft der WisBensohaften, Gdttingen, Prussia; Wbrtem- 
bergiaohe Kommission ftir Landesgesohiohte, Stuttgart; R. lsti- 
tuto Lombardo, Milan, Italy ; Sooieti Itahana delle Scionze, 
Naples, Italy; R. Accademia delle Seienze, Turin, Italy; 
Acaddmie des Sciences, etc., Angers, France; Aoaddmie K. 
dea Sciences, eta, Caen, Franoe ; Sooidtd des Sciences Natu- 
relies et Arohdologiqaes de la C re use, Gudret, France ; Dr. P. 
Topinard, Paris, France ; Sooidtd des Antiqnsires de la Mo- 
rinie, Saint- Omer, France; Historical Society, Dr. Hugh 
raoo. amu. fsjlm. aoo. axxni. 145. v. wsted mat 0, 1804. 
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Hamilton, New York, N. Y. ; University of Pennsylvania, 
Dr William F. Norms, Philadelphia; U. S. Naval Institute, 
Annapolis, Md. , Smithsonian Institution, Bureau of Educa- 
tion, U. S. Coast and Geodetic Survey, Washington, D. C.; 
Director of the Michigan Mining School, Lansing; Dr. Jesua 
Diaz do Leon, Aguascalientes, Mexico. 

The following deaths were announced : 

Dr. E. Brown-Scquard (Paris, France), born 1818, died April 
2, 1894. 

Sir P. Cunliffe Owen (London, Eng), bom June 8, 1828, 
died March 23, 1894. 

Hou. Washington Townsend (West Chester, Pa.), died 
March 18, 1894, a?t. 82. 

Obituary notice of Thomas M. Cleemann was read by Mr. 
Prime. 

Prof, Cope made a communication on some points of the 
anatomy of the Ophidia, especially regarding the lungs. 

Mr. Lyman offered for the Proceedings a map of the New 
Bed, New Jersey. 

Pending nominations Noe. 1273 and 1274, 1276 to 1296, 
and new nominations Nos. 1297 and 1298 were read. 

And the Society was adjourned by the Chairman. 


Stated Meeting, April SO , 1894- 
Vice-President, Mr. Eendjol in the Chair. 

Minutes of meeting, April 0, read. 

Correspondence was submitted as follows: 

Letters of envoy were received from the K. Meteorologisobe 
Institut, Berlin, Prussia; Editors of Nuorn Cimento, Pisa, 
Italy; Muede Guimet, Ministere des Travaux Publics, Paris, 
Franoe ; U. S. Coast and Geodetio Survey, Washington, D. C. 



Letters of acknowledgment were re<eived from the Bibh 
othdquo de 1 UmversiU Royili Lnul, Sweden (110, 111) 
K 1) Videnskabernes Si lib ab, Copenhagen Penm irk (Trin^ 
xvn, d, xvm, 1, Proc, li 1) , K Zoologisch GcunotiJiap 
“Nature Artis Magistri," Amsterdam, Netlierlai Is (142) 
K Zoologisch Botxmsoho Genootschxp 's Gravcnhage, Neth 
erlands (142) , Kolonnl Museum, Fondation de P leyltr van 
der Uulst, Ilaaricm Netherlands (142) , Prof G Tschermak, 
Vienna, Austria (110, 141), K Gisdlscliaft der Wi-scnsdiaf 
ten, Gottingen, Prussia (I4L) , Observatono Astronomico della 
It University Turin, Italy (141), Socnft' d'Anthropologio, 
Pans, France (140, 141) IT S Naval Observatory, Washing 
tOD, D C (142), Society of Natural Ilistory, Cincinnati, 0 
(142) , Historical Society of Southern California, Ljs Angeles 
(98-142, and Catalogue, Parts i-iv) Kansas State Historical 
Society, Topeka (142), Ob-ervatoire Mctcorologique Contral 
de Mexi'o, Mexico (140-142, and Catalogue, PartB l-m) 
Bishop Cresocnaio Carrello Ancora, Minda, Yucatan, Mexico 
(142) 

Accessions to the Library were repoi ted from the Exhibition 
Trustee®, Melbourne, Australia, Lund University, Lund, 
Sweden , Aoademie 11 dcs Sciences, etc , Copenhagen Den 
mark, Akademie der WiBaenschalteu, Phybikaluidie Gescll 
schaft, Berlin, Prussia, Bath and West of England, etc, Sou 
ety, Bath, Eng , Philosophical Society, Cambridge, Eog , 
Society of Antiquaries, London, Eng , Amer Academy ot 
Arts and Sciences, Massachusetts Historical Society, Dr Sam 
uel A Green, Boston, Mam., Public Library, Salem, Mass , 
Tufts College, Maas , Aoademy of Sciences, New York, N Y, 
Dr D Jayne & Son, Philadelphia, Enoch Pratt Free Library, 
Baltimore, Md , Elisha Mitchell Soientiflo Society, Chapel 
Hill, N C , Society of Natural History, Cincinnati, 0 , 34r 
S Waterhouse, St Louis, Mo , Agnoultural Experiment 
Stations, Orono, Me, Burlington, Vt, Amherst, Mass, Storrs, 
Conn , Blacksburg, Va , Columbia, Mo. 

Announcement of death : 

Dr. William Y. Keating, Philadelphia, April 18, 1894, at 71 
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On motion, the President was authorized to appoint a suit 
able person to prepare the ubusI obituary notice 

Mr Price offered the following 

Rttohtfl Tbat a Committee of three membui of Lite Smitly be ap 
printed to roofer with the rcpreecutnlncR of other societies and organize 
Inna with reference to a public dinner which it has been pnpoaeil to 
l,ive the Hon I 1 rrdtntk h isloy the President of this Society on the 28th 
day of May the nintileth anniversary of his birth 

Tho following Committee was appointed Mows Price, 
Vaux and Dr Bnuton 

Mr Bacht read an article explanatory of the Brownian 
movements Dr Brinton made some remarks on tho subject 

Pending nominations 1273 1274, 1270 to 1293, and new 
nominations 1299 and IdOO were read 

Mr Prime offered the following resolution, which was sec 
onded by Dr Buntoti 

Ruolvtd That a Committee of five members be appointed by the Preal 
dent to take into consideration the Btate of thi Society and to report 
whether any nnd If any what measures it may be expedient to take for 
Increasing the resident membership of the B< clety and promoting it* 
usefulness and whether In effectuating these purposes It may be necea 
■ary to amend the existing laws and regulations 

The matter was discussed by Messrs Prime, Bnnton, Price, 
Uorn and Lyman 

On motion, the resolution was adopted 

The President subsequently appointed the following Com* 
mittee 

Frederick Prime, Chairman, J Sergeant Price, George H 
Horn, William P Tatbam, J G Rosengarten 

And the Society was adjourned. 



The Secret of the lirou m in Moi emails 
By R Meade Bathe 

(Rea i bef re the American Phtlos< phtcal Sonet ) , April *o iSyj ) 

We first Imr sjstem itic illy of miUmlir inovmu it, is 1 tiling 
directly visible, from the writings »f the ‘I slin n mshed hot mist l)r 
Hoheit Biown, imhi 1 eel m a ] ipcr tntitlc l * A Unef Viount if 
Microsi opi< al Obscrv ltions, Made in the Months of |unc, | u I v 
and August 1827 On tin. Pillules (ontiincl in the Pollen if 
Plants , and On the Gentnl Lxistcnic of A< live Molecules 111 Or 
game and Inorganic Bodies ’ 

Of eourse we know liiferenlitlly, through ph>Mcs and chi nustry 
that (he particles of bjdics 111 »ve under the indue me of various 
extraneous foues, and we know, too, that, in the else of in ittei 111 
a gaseous foim, they nuve ilsa under the influence of lorrc inheient 
in their own constitution But the in jvenaents ot which lam ibout 
to S]x.nk relate to the visible behavior of what should be termed 
inert matter, if that ex| ression were not begging the question ot 
whether or not it has in itself powei of motion, and thus deciding 
it in favor of the view that it lias not, but is nioaed b> extraneous 
force We must begin, theieforc as is hut right, by assuming that 
it is an open question as to whether or not ctrtun particles, in 
aqueous suspension, call them molecules or otherwise, as one ph an s, 
organic or inorganic, but not eudowtd with aminal life, ire of them 
selves capable of movement, or are moved by some extraneous force 
or foices at present unknown lhe solid ground of fact from 
which we start is that, under the conditions mentioned, they do 
move, for that is undeniable and admitted 

Dr Brown sooi discarded, through disproving in the course of 
his investigations the sunnise winch he hod made, that the particles 
of pollen indicated by their motion a mbdc of function analogous 
to that of sperm itoaoids, and rested eventually in the conclusion 
that particles moving in aqueous solution* are not confined to 
organic bodies or to their products He had conducted a series of 
experiments on finely crushed glass, on simple earths and metals, 
with many of their combinations, and rocks of all ages, includ 
ing those in which no organic remains have ever been found 
Moving particles presented themselves in each of the constituent 
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minerals of granite 1 ven a crushed fragment of the Sphynx give 
the same results He tried substinces of Loth iqucous and igneous 
origin, travertine, stalai tites, Iiva.obsid an, volt anie tshes, meteoric 
matter, manganese, me kcl plumbago bismuth, intimony, arsenic 
asbestos, ni Linobte tremobte, ztolite, nul stcititc He tried par 
titles of wood, living and dead linen, j«| er, cotton, silk, wool 
hair, and nnistular fibre that had been exposed to fire under the 
blowpipe doiu lied with w tier ind submitted to immediate ex nni 
nation lhc particles from all thtsc substances exhibited as vivid 
movtinent after as beloie they had been so tieattd 

Dr Brown about twelve months later, went on lurther to declare, 
under the head of 1 Additional Remarks on Active Molecules, 1 
that — 1 he result of the inquiry at piesent essent ally agrets with 
tint wluih may be collected from my printed account, and may be 
here briefly stated in the following tirms, namely, tint extremely 
minute partules of solid matter, whether obtained from orginic or 
inorganic substancts, when suspended in pun water, or in some 
other aqueous fluids, exhibit motions for which I am unable to 
xi count, and whuh from their irregularity and seeming independ- 
ence, resemble in i rem irkable degree the less rapid motions of 
some of the simplest animalcules of infusions I hat the smallest 
moving pari < les observed, and which I have termed Active Molt 
niles, appear to be spheric al, or nearly so, and to be between 
i 20 ooo and i 30 000 of an inch in diameter, end that other par 
titles of considerably greater and various size, and either of similar 
or of very different figure, also present analogous motions in like 
circumstances 1 have formerly stated my belief that these motions 
of the particles neither arose from currents in the fluid containing 
them, nor depended on the intestine motion which may be supposed 
to accompany its evaporation These causes ol motion, however, 
either singly or combined with ethers, — as, the attractions and repul- 
sions among the particles themselves, their unstable equilibrium in 
the fluid in which they are suspended, their hygrometncal or capil 
Jary action, and in some cases the disengagement of volatile matter, 
or of minute air bubbles, — have been considered by several writers 
as sufficiently accounting for the appearance Some of the alleged 
causes here stated, with others which I have considered it unneces- 
sary to mention, are not likely to be overlooked or to deceive 
observers of any experience in microscopical research, and the 
insufficiency of the most important of those enumerated, may, I 
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think, be satisfactorily shown by meins of a very snnph expen 
ment " [Dr Brown here illu les to whit lie (let tils at cunsidi ulile 
length, as to the tntuntion ligctlur ot oil md wilcr so is to 
secure in one else, by 1 large piopoition of wittr to oil lacun v I 
water ot various sizes, filled with pirtulcs, protecte 1 fre n cvip 11 
tion by tilt oil, and in the convirsi use, by ismill pioportion of 
oil to water, to secure minute oil drops on the surface of the water, 
some of which drops were not luger thin the solid pirlicles in llic 
water ] 

lhese pissiges from the writings on this subject of so skillful 
careful, ind constitutions an observer is Di Brown wis excite 
regiet tint he had not pursued the suhjec t further He would ln\c 
found, imong other things, i much simpler and more listing 
method of excluding air born the drop under observition thin 
that which he adopted in forming lirunt of aqueous flm I 1 10 
tected fiom evaporation by immersion in oil lie would in ill 
probability have discoveitd the real cause ot the motion of 01 
game and inorgime partu les in aqueous fluids But lie dropptd 
the subject, perhaps because he was obh n cd so to do on ac c ount of 
the pressure of other reseireh when lie had obt lined some vil table 
results, leaving his investigations negitiveas to conclusions He 
doubtless begin with the supposition, which seems c ummon it first 
to all investigators of the subject, that eviporition might represent 
a shock that would move the particle a suspended in water, that 
vibration from mechanical sources might account for the nio\c 
ments, that currents set up in the drop of water by different es ot 
temperature in it or slight differences in the temperature of the air 
surrounding it, might account for them, or that mutual attritions, 
derived from gravitation, and inherent in the relitive dcnsit) of the 
particles themselves, might do so and he found, as every one else 
will find who experiments in these directions, that the movements 
goon independently of currents and independently of heat, general 
ing or not generating currents, independently of light, and in the 
caae where the particles represent an extremely fine division of 
matter, and are at the same time of low specific gravity, even inde 
pendently of terrestrial gravitation , and without relation to their 
apecific gravity, with the force of their mutual gravitation entirely 
masked. 

Some of these things Dr Brown implies that he saw in the course 
of biB investigations, others he could hardly have failed incidentally 
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to set, but one that I have mentioned, lit did not rightly interpret 
It was i distinct 1 t|K>c in his a< uteniss of obseivation, that involved 
in his mention, without peittplion of its deepest significance, of 
minute dro|« of oil, some of them not txtceding the solid pirtn les 
themselves in size, standing nearly or altogether at rest on the sur 
fate of water the pointing of which fact is very clear one which, 
had it been known to me would have induced me to tiy oil as well as 
water among the first instead of among the list of my own exptn 
me ills, is aetu illy liaj pened in their sequence 

lo i fiord facility lor the fullest com] rehension of the subject it 
beet mes proper here to resume the historic al tenor of our way with 
a huef account of some of the views of Henen Wiener, Bxncr, and 
Sehult/c, moTi recent than those of Dr Brown In order to avoid 
the lcsponsihility for the necessary condensation, I prefer t j quote 
as follows, from the summaiy of their views in the Jahresbenchi of 
1867 

“ Then Chr Wiener, from whose account the pieced ng historical 
remarks are quoted, instituted microscopic observations ol these 
movements, and came to the conclusion that this trembling, irregu 
lai, unsteady motion of solid molecules which alter their Qirci tion 
in the briefest fraction of time in their zigzag course, h is for Us 
basis the continual movements which, by virtue of their molccuhr 
constitution, belong to fluids He learned through his mvestigi 
tions (1) that the movements are not those of infusoria , (a) that the 
movement is not communicated to the fluid, (3) that the trembling 
movement is not in any way derived from the varying attraction 
and collision of the various oscillating molecules with one another, 

(4) that the movement is not derived from changes of temperature, 

(5) that, also, the movement is not derived from evaporation 
Consequently, there remained to him nothing to ascribe as the 
cause of the peculiar movements but the property of the fluid itself 
llus explanation received direct confirmation from Wiener's obser* 
vation, that the amount of the movement has a certain relation to 
the size of the molecule Lately S Exner has extended themvesti 
gations of Wiener Among the various influences which Exner 
sought to test with reference to the molecular motion was whether 
either chemical causes or mechanical one9, such as pressure, 
vibration, and so forth, could in any way produce an acceleration or 
a retaidation of the effect Only by exposure to light and heat 
did the motion become accelerated, and then in such a manner as. 
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in the case of glycerin, the molecules of which under ouhnary con 
ditions show scutcly any, it any moiement it ill to eshilnt it 
clearly when wirnicd up to filty dcgiccs ccntigiadc ol ttmp ratuie 
Exner also examined into the propel tics of fluids in which solid 
molecules remain suspended lilt tesults of his lnvcsligUion re 
solve themselvis into the following points (i) 1 he Incline s of 
the molt 1 11I11 movement is heighten! d by light md heat, lml by 
radnnt as well is by conducted hi at , (a lone of the c onseq u nees 
of the moleiul ir movement is that the inolei ules, in a s[ euhe illy 
lighter fluid, not only do not sink to the bottom, but oven ome the 
force of grivitilion to suth a degiee as losprcul themselves equ illy 
throughout the fluid, (3) the velocity of this scattering, is as the 
intensity of the moleculu movements influent ed by light and he it 
It should lie mentioned here tint lr SrhulUc had shelly silted 
tint suhstanees when most finely divided cspecnlly sui h as seemed 
undei the inuioscope to be vmoiphois in l exhibited the brownian 
movements, reniun siis[>ended 111 pure wjtei and in miny oilier 
fluids for diys weeks md m jnths at a time, so tint the fluid eon 
taiiun n them presents 1 cloudy, or at leisl xn opilesient apptxr 
ante ” 

The account of the views of Herr Wiener in the Jihttxhncit* 
makes an impoitant omission It devotes itself chiefly to reciling 
what, in his view, does not cause the brownian movements hut 
does not mention precisely to what he does aseribe them Herr 
Wiener «ays, 111 the last paragraph of his article in l'o^tnd rf r 
Annaltn, 1863 — “The weight of the preceding conclusion, that 
one cannot ascribe the trembling movement to any exterioi cause, 
is very greatly added to by the ascertained fact, that the diameter 
of the similarly moved water masses is so small that it nearly corre 
sponds with the wave length of red light, and still more closely with 
that of radiant heat " I Ins passage gives the keynote to lus view' 
on the biownian movements After a most elaborate scries of 
experiments, in which he measured On a micrometneally divided 
glass slide, with the addition of diagonal lines, and by watch, the 
range and the time of the movements, he reached his most impor 
taut conclusion, that, because the dimensions of the aforesaid wave 
lengths of light and heat have a certain close correspondence with 
the duuneter&of the minutest partintes and water masses, they form 
the moving impulse of the motions of the particles He pictured 
to himself that the ether surrounding the particles, being contmu 
raoo axes philo*. boo xxxm 143 t ranrrxD hat 0, 1894 
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ous -with the xtherof spice irts through the rays of light and lieit 
on the partules and minute witcr masses generating in their inter 
action as the visit le resultant of the fortes in play the movement 
of the particles in suspension m iqueous solutions But if the 
ciuse of the movements assigned by Herr Wiener were the true 
one the same cause ought to be operative in the case of ilcohol 
ind in that of the fixed and volatile oils but it is not 1 his con 
elusion of Herr Wiener s seems to me to be deuved from the un 
satisfactory fact of a coincidence of which kind of proof we lulntu 
ally perceive more than enough to obscure btwilder and often to 
battle our feeble efforts to penetrate beyond the veil of phenomena 
of things as they seem to the everlasting nuumena, things as they 
are near the inscrutable throne of n iturc 

I will not we try my heaiers with the recital of the numerous 
details of my own experiments, the names of the substances tli it I 
tried tilt modes in whit h they were treated the manipulations of 
various sorts necessary to the prosecution of the work 1 very one 
knows the difficulties that will arise in new investi B ations which 
will themselves suggest the means of countervailing them os the 
work proceeds In this pirtu ular case one difficulty wis to obtain 
finely enough divided matter in other liquids besides water It 
may 1 e interesting to mention that I did not read anything on the 
subject until my own experiments were nearly finished By this 
course I avoided any possible bias expressed or implied in the 
directions to be pursued and (lie conclusions to be drawn, and I 
had ultimately the satisfaction to perceive, as I had often before 
observed, how owing to the constitution of the mind, men neces 
sarily follow the same general and often particular track in their 
procc lures It is not in the course they follow, that they differ 
muc h, but in the conclusions which they reach in pursuing what is 
virtually the same way Fortunately for me, constrained to be 
absent for months m the field on geodetic duty, and at all times 
constantly engaged at my profession, night still lent itself to my 
slowly accumulated results That the investigation was most inter 
esting, I need hardly say 

As electric currents have been demonstrated in the human body, 
I naturally thought that all slight differences of tension betwepn the 
liquid and particles, or in the liquid itself, might set dp electric cur 
rents Therefore I passed the galvanic current through liquids filled 
with particles, watching them carefully There was not the slightest 
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visible effect there b) proiluied on the movements of the partu les 
If the movements lnd been pioduccd by electric runents then so 
sliong a c urrent is 1 often pissed through i drop of witer oujit to 
have left no manifest it ion of movement possible from the neres 
sari ly weak, if actually existing, currents su| posed to be actuitmg 
the pai ticks 1 In molecular movement, so rilled, is, is doi nbtd 

by Herr W lener, a zigzag oni, but that term does not exactly eon 
vey tlie peculianty of the motion It is a combination o ( a jerky, 
wobbling movement performed within determin ite bounds entirely 
irrespective of the sweep of currents in the liquid, or even of the 
effects in some cases of teircstnal grivity and in no ease seemingly 
iffected by the influence of local gravitation of paiticle to particle 
1 aking the vermilion of the sulphide of mercury, as finely divided 
as it tan be mule, and tuinin e the microscope at even a slight 
angle from the veitica), the effect of terrestnal gravity on the par 
tic les becomes at once apparent blit taking the carmine, icpuledly 
made of cochineal the particles are not affected in the slightest 
degree by terrestrul gravity Of course it is hardly necessary to 
say th it iny solution should be weak in order to Ulow the snh 
stances under examm ition to receive the finest division of which 
each is susc ptihle as dissolved lhc specific gravity of sulphide 
of mercury is not only much greater than that of cochineal, but 
additionally it is not susceptible of nearly so minute division as 
cochineal is Of all substances that I experimented with, cochineal 
seemed to be that which is capable of the finest division, and at the 
same time of the most brilliant illumination Gamboge, which 
appeals to be the substance of predilection among many persons to 
experiment with for the brownian movements, offers nothing com 
parable to the brilliancy and the fineness of particles of carmine 
derived from cochineal With a weak aqueous solution of carmine 
one may see by daylight, oil a background of faint blue, and by 
ordinary artificial light, on a golden one, thousands of tiny parti- 
cles, bright as sparks of ruby, shimmering and performing their 
independent evolutions over the field of view 
Just as one sees a boat managed by an unskillful helmsman pursue 
its erratic way in going about, being taken aback, or heeled over by 
a flaw of wind, without for a moment attributing its movements to 
currents or any other cause but the trie one, so the constant observer 
of the brownian movements knows full well that the particles them 
selves are moving, not being moved by currents or by gravitation 
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towards the earth or among themselves He, from the first recog 
nizes the fact th it the smiller the particles are, the more vivid is their 
movement He reiogni/es another, tint, although many large par 
tirlts do not, as masses, move it ill jet the largei misses are ill 
alive, as it were, with smaller ones, seen cleuly around their i erq li 
ery, on the silhouette of which they are sein plying like binksof 
oirs in an ancient turcnic He is struck with md lonvinced of 
still another thing, that whcieis one might expert to find tint all 
particles would manifest an attrietinn for each other through gravi 
tation and that the larger and largest, but all m proportion to their 
relative sue, would attract inel jlisorh the relatively similar ind 
smallest ones, nothing of the kind occurs but the smaller, down to the 
smallest go their own way, sometimes even touching the hrgest 
and bounding off and away as if they do not, is indeed they do not 
visibly, submit to the force of grivitation Of courst they cannot 
csu]h_ the influence of gravitation, whether terrestrul or imong 
themselves but the cHect of gnvitation upon them is nnsked, in 
what manner will appear later 

It seemed to me tint inignetic earth waves might affect partu les 
in such delicate suspension as those of which we ire speaking some 
of winch ire no greater in diameter thin i 100,000 ot in ini h, seen 
under various powers capable of migmfying from 650 to 1300 
diameters Accordingly, I have placed the particular fluid umlir 
examination in the lines of force of a permanent magnet, wiLh the 
magnet on one side and the keeper on the other of the drop of fluid 
Concentrating the gaze on individual particles, to observe if their 
movement were modified and then on others in succession, and 
often repeating the experiment, nothing could be observed other 
than the movements existing before the magnet had been brought 
into requisition The only kind of particles susc cptihlc to the mflu 
ence of the magnet were those ol precipitated iron, but iron is 
always obedient to the magnet 

Heat I applied in various ways, either irregularly or in an cn 
deavor to distribute it as equably as possible od the glass slide on 
which the particular experiment was made Mere currents are set 
up during the adjustment of temperature from radiation At the 
same time one can observe and differentiate the motions due .0 the 
brownian movements, the motions along currents, and also the 
motions from terrestrial gravity, if any, exhibited by particles, if 
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Ihe specific gravity of Hie subslanrt lit great and the muroseoi>c 
be set it in ingle with the veiticil 

( old 1 al -,0 applied pultm h til*, slicks with their cover glisscs m 
a freezing mixture of broken ice and w iter uul reducing ilnm to a 
aery 1 iw temper ituie Still the movements went on is ij paientl) 

unniodihed as tvtr ITerr h xnir says, it will be reimnil i rid that 
glycenn which under oidiniry conditi ns sh >ws absolutely none 
or ilmost no molecular movement shows it clcarlj when w irined up 
to the temperature of fifty degices centigiade In all tin finely 
divide 1 bodies, howevei, whith I « xamined, then seemi 1 to be 
no innease or diminution in the intensit) of the movements cm 
responding with their alternate subjeetion to heat and colei I here 
weie occasions in which I thought that I observed iccclcrUion hom 
light, but I always ended by imputing it to the force of imagm i 
lion, and if it were not justly iscribible to that cause, the fict tint 
it could lie so ascribed, is proof positive that if, through the influence 
of ]i e ht and heat, any intensification of the movements ol the pxrti 
cles took place, it must have been veiy small Moreover the evi 
dence is c crtainly here, to show that even if the movement were 
intensified by light oi he it, tint was the only influence tint could 
be ascnbed to them, that light and htat could not be deemed the 
cause of the movement And lastly, Herr Wiener’s nncronictrie 
measurements of the range of movement at different temperatures 
completely bore out this conclusion 

The theory of Herr Wiener, that the movements are due to the 
action of the red wave of light and htat is refuted by the single 
fact that, as I have proved by experiment, one may interpose at 
pleasure between the source of light or heat and the particles, either 
a nolet glass or a red glass, without being able to observe the 
slightest alteration in the movements, either as to their range or 
their velocity That is to say, red rays may be eithei partially 
excluded or selectively admitted, without diminishing or increasing 
the liveliness of movement Hence light can have nothing to do 
with the phenomenon under discussion, and I have just shown, 
through the citation of the freezing mixture experiment, that heat 
can have nothing to do with it 

1 have reserved to the very last the discussion of the question as 
to whether or not the shock, if any there be, from evaporation can 
have anything to do with the movements, although this was a point 
that entered into my first investigations I have reserved it to the 
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last, because its discussion requires more than the brief space which 
I have devoted to the previous individual results, and because it 
leads directly to the conclusion that I have finally reached as to the 
true cause of the movements I started out with the conception, 
which it seems is common to every one, that evaporation might be 
accompanied with a series of minute explosions, which produce 
shocks that manifest themselves through the miss of an aqueous 
solution, in the form of minute movements of finely divided matter 
held in unstable cquilibuum by suspension in the fluid, and that 
these, escaping cognizance from any ordinary observation, might 
be visible as such, or in their effects, through the instrumentality of 
high powers of the microscope I had come to believe long before, 
from observation and experiment, that no tremors from mechanical 
agency or any other, except perhajis from evaporation, could pro- 
duce the peculiar movements known as brownian, and finally it 
remained to discover if this or any other intrinsic cause were at 
work that would account for them 

At this point I encountered an obstacle. My high powers of the 
microscope were both water-immersion lenses It seemed, there- 
fore, that even when I had had the drop of liquid under observation, 
sealed beneath a cover-glass, I might have included, by the use of 
the water-immersion lens itself, an evaporating surface which might 
have produced the optical illusion of the movement of the particles 
in suspension. I proceeded, however, with my experiments, upon 
the assumption that this, as the event proved to be the case, was 
not true, and meanwhile procured from Vienna a one-fifteenth dry- 
lens by Reichert, the highest power of dry-lens that he makes. 

I hod already obtained for high-power lenses a film of liquid thin 
enough to be observed through all its strata, free of air within the 
cell, and protected from evaporation by being hermetically scaled. 
Any ordinary manufactured cell is too deep, and with all precau- 
tions taken contains a little air. On the other hand, the mere 
cover-glass superposed on a glass slide contains too slight a 
depth of fluid. I made a cell by using gum-shellac traced in a 
circlet on a gloss slide, which cell, when partially dried, is filled to 
the bnm with the liquid to be observed upon, whereupon the cover- 
glass is pressed into the yielding gum, thereby expressing the con- 
tained air with the superfluous liquid, when the product, dried over 
night, is fit for use on the following evening. One slide, prepared 
in this manner and filled with a slightly tinted solution of carmine 
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from cochineal, had been observed ujion by me for weeks, with a 
one tenth witer immersion lens, inil afterwards, upon the arrival of 
the one fifteenth dry lens was observed upon wilhrut showing any 
variation in the range and vividness of movement of flit pirtieles 
subjee teal to ex imiuation I hive even covered the wholt micro 
scope with a pall of thick, black, woolen cloth, so that not a ray 
of light could enter it, either through the cover glass or the c>e 
piece and then carefully pi icing the eye close to the c yc piece 
hive suddenly thrown light upon the cover glass whtn the brownian 
movement among the particles was perctived in as active play as 
ever I have therefore concluded, from all these experiments, that 
neither heat nor light nor electucity, nor magnetism, nor nitihan 
ical shock, nor finally evaporation, is opciativc in pro lucing the 
movements, in a word, that the jiartic les move iininflueiuicl by 
these forces I am therttore constrained o believe, upon the basis 
of the information that I have obtained in the manner described, 
that it is not the pirtieles which are moved by their own energy, 
or moved by any energy duertly imparted to them from outside 
sources, but that it is the fluid that moves them 

If their own energy moves the particles, we should see them at 
the same time obedient also to the law of gravitation among them- 
selves, manifested is the resultant of whatever forces are in play, 
whereas, although they must lie obedient to the law of gravitation 
among themselves, its effects, and generally, as well, those of terres 
trial gravity, are so masked as not to be at all pcrctplible N iw, 
when we consider how minute all o! these particles are and yet 
that they move apparently unhindered with such constancy and 
force, it ought to be apparent, I should think, that they have no 
self motive power However erratic the paths of individuil parti- 
cles may be, the likeness among the movements is extraordinary, so 
almost identical in every case, varying in greatness of range and 
rapidity only in inverse ratio to the size of the particle, that we can 
not conceive of self actuated particlc9 so behaving, for relative 
greatness of size in self actuated particles ought to coincide with 
relatively greater, not relatively less, energy of movement, whereas, 
here the case is reversed But there are other facts that I have ob 
served through experiment, which also prove what I say In 
alcohol, and as far as my experiments go, in fixed and volatile oils, 
the brownian movements are not observable, and jet the micro 
■cope plainly reveals that the movements of foreign bodies in all 
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these is as free as in aqueous solutions, and I think more so So 
molecular move in tuts of solid particles in suspension in aqueous 
fluids must lake place pcrfoice of the constant repulsions of the con 
stituent molecules of the particular liquid present — water lhe 

minute drops of oils supernatant on water, some of them no larger 
than the pirtu les in the water below, observed by Dr Brown, as he 
says, to he almost or wholly motionless, so behave because the 
molecules of water glide by the molerulcs of a substance for which 
they have not even the affinity that would rorajiass opposition He 
the globules of oil on witer never so small or luge, the moleiulesof 
the iqueous fluid glide by thim Whether a snnll or a large 
globule ol oil be the particle itself on water, there is no movement 
of the partu le Di Brown sa\s none, or almost none I think 
that he wts mistaken, thit there is no molecular movement whatever 
Fixed oils have not the same mulct ular constitution as volatile 
oils, nor these the same as alcohol, nor either the same as water 
Whitevei these differences may signify in \arious behaviors, under 
varying conditions, one, among the rest, distinguishes water from the 
rest and all other liquids Despite its apparent perfect fluidity, the 
reluct nice ol its molecules to move among themselves as smoothly 
as do those of other liquids among themselves is one of its most 
evidtnt characteristics We see this exemplified by the wiy, long 
since iblj demonstrated, in whhh a wave is built up from ripples, 
by the. way in which the surf breaks along the shore, and in the 
ease with which a small propmtion of oil in contact with water 
modifies or suIrIuls its energy Onl) recently I steered a boat in 
Boston lurbor between two headlands, between which, and far 
beyond, white caps covered the surface of the water, surrounding a 
placid lakelet of a square mile in area, black by contrast to its 
white capped margin, over the surface of which lakelet I was soon 
smoothly gliding, and this change from turbulent to placid waters 
was wholly due to the merest film of oil from Boston s great sewer 
discharging its contents three miles away on the lowering tide from 
the head house on Moon Island into the current running towards 
the sea I am aware, of course, that part of the calmness described 
was owing to the fact that the oil lessened the friction of the wind 
on the water But that was not the only cause of the calming 
effect produced by the oil Oil prevents the friction of parts on 
the surface of water already in agitation, and thereby quiets the 
wave already risen The area which I have just described as a 
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smooth lakelet hid been only a short time before my arrival at the 
place in precisely the same state of agitation as the surrounding 
waters The surface is the part w here the wive begins to form 
and where it receives constant increments, the wind projiagating 
these and by impact on the growing wave or billow as i whole 
forming and propelling it as a miss, despite its tendency in deep 
water to oscillate freely in the vertical without translation horizon 
tally It is easily conceivable that, although particles of oil may, 
as I have stated, experience no sensible friction when in contact 
with the molecular movements of water, so almost infinitesimal are 
they in range, yet that oil forming a film over a large surface of 
water may through friction, as an enclosing sheath, tend to quie 
the water, and thus impair and gradually destroy its ability to con 
tinue the massed effect known as a wave, at the place, the surface 
where not only is it generated but where it most effectively tends 
to preserve its energy of movement 

Thus, it is not only through its weight that water, when set in 
active motion, becomes so formidable as we know it to be when in 
angry mood It is because, besides the momentum with which it 
can be endowed through its great weight, it lends itself, through its 
molecular constitution, to the storage of enormous energy and to the 
yielding up of that energy reluctantly Assuming the existence of 
a sea of oil or one of alcohol, and either in a state of turbulence, 
and moreover eliminating in imagination the difference in weight 
between these and water, either in comparison with water equally 
turbulent would gently come to rest 

The difference between Herr Wiener s view and mine is radical 
He speaks of the motion common to fluids as the cause of the 
brownian movements But such motion, at least as perceptible 
through the microscope, does not exist, except in water or in some 
other liquid in which water is, as I have proved by experiment, a 
considerable constituent Then Herr Wiener, although accounting 
for the brownian movements by hypothetical movements common 
to all fluids, really makes their causation the vibratory effect of rays 
of light and heat, to which, he thinks, fluids through their consti 
tution lend themselves I, on the contrary, show that the molecu 
lar motion, called browman, taking place under all conditions 
imposablc, is a property of water and of water only, and that light 
and heat have naught to do with producing it, although, as I have 
admitted, they may posubly act in intensifying it. All that I may 
ram fhelos too xxxm 148 w nims hat Hi 1894 
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claim to have detected is a phenomenon which reverts to the 
molecular constitution of water, as to which the moving, solid par- 
ticles in it concerned in the brownian movement have no more to 
do than has a current-metre to do with the flow of the stream the 
swiftness of which it measures We do not deny that a gas may be 
essentially pure, and therefore homogeneous, a chemical as well as 
physical entity, and that, nevertheless, its molecules may have 
repulsions among themselves : on the contrary, we affirm it. Simi- 
larly water, recognized, as it is, as a chemical condition, not a me- 
chanical mixture, has, as here demonstrated, repulsions among its 
molecules. 

When I take Into account all that I have detailed, and remember 
also that these moving particles of which we have been speaking, 
hermetically sealed under glass, as I have them now under cover- 
glasses, move Indefinitely in time, unmodified in range and veloc- 
ity, through changes of temperature, through light and darkness, 
through electricity and magnetism, in the presence of every force 
to which I have been able to subject them, I cannot but think, 
when I add that these movements are active in proportion to the 
fineness of subdivision of the particles, that they are caused by the 
mutual repulsions of the molecules of aqueous fluids. Did I sec a 
relatively large mass moving as vigorously as the most minute one 
visible to the eye, I should regard this theory os untenable from 
that single fact alone, because it would be impossible that molecu- 
lar action should concentrate effect on a relatively great mass; but 
when I see, as I do, the largest masses remaining unmoved, and 
descending in the scale, smaller ones, showing the effects of a faint 
impulse, and descending further still, others exhibiting sluggish 
movement, until the sight reaches the smallest particle visible, 
finding in that the most eccentric and vehement movement of any 
exhibited, I know then that I am looking at a sea where the little 
waves dash in vain on the impressionlesa rocks, barely disturb the 
floating ships and hulks, but twist and swirl and make frantically 
dance the little cockle-shells of boats wherever they may happen to 
be upon the surface ; and that, in fine, I aih witnessing the molec- 
ular movement of this sea in its effort to escape into space. The 
aqueous fluids, finding no release, as under my cover- glasses, the 
movements would go on forever ; finding it in freedom from con- 
finement, they go on until the fluid which is the condition of their 
manifestation is in a few minutes dissipated in evaporation. 
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I must confess that, although every conclusion reached through 
labor bestowed gives a certain pleasure in legitimate appetite for 
knowledge gratified, yet this is so far beneath what 1 had thought 
might lie hidden under the mystery of the brownian movements, 
I experience a sense of disappointment I had thought that this 
investigation might be one of the paths that lead to the solution of 
the question whether or not energy is immanent in matter or a thing 
apart from it For many years after the beginning of this century 
nothing fundamental in physics was known beyond the fact that 
matter is indestructible It has been learned since, but no longer 
ago than about fifty years, that energy also is indestructible It 
still remains perhaps to be shown that energy is but an emanation 
and manifestation of matter, reacting on it Advanced as our 
knowledge is within a few years as to molecular movement, I had 
hoped that the investigation of the brownian movements might 
yield some contribution to molecular theory, and thence lead to a 
profounder knowledge than we now possess of moler ular behavior 
in the abstract I am able, however, to claim for the demonstra- 
tion here no more than that the brownian movements are not the 
self movements of finely divided particles in suspension in aqueous 
solutions, which Herr Wiener had also ascertained, but simply that 
which he did not ascertain, movements generated by the molecular 
action of aqueous fluids, instead of being, as he and Herr Exner 
also thought, in differing form, phenomena due to light and heat. 
Perhaps even this moderate conclusion may be disputed, blit it 
remains to be disproved 


Obituary No tie* of TKomat if utter Ottoman 
By Frederick Prime, 

(Read before Ms American PhOoeophual Society, Apnt 5, 1894 ) 

la the year Just past, this Society has been called on to mourn the loss 
of more than the usual number of Its resident members Of these many 
were taken In the ripeneu of their year* with their life’s work seoom 
pllshed , some, however, were still In the fell vigor of manhood, with 
apparently a long career still before them To the Utter olase belonged 
the subject of this sketch 

Thomas Matter Oleeman waa born In Philadelphia, July 81, 1848 In 
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tab youth he attended the school of Mr Gregory In this city, where lie 
formed many of the warm and close friendships which continued through- 
out his life. Entering the University of Pennsylvania In his sixteenth 
year, he graduated In the class of 1864 , and whilst there developed that 
marked fondneM for mathematical studies which clung to him throngh 
life. On leaving the University he entered, as a student, the Rensselaer 
Polytechnic Institute at Troy, N Y , graduating In 1885. His standing 
there was a high one, and on graduating he made an address at the Com- 
mencement. 

Hb lint active work was as Assistant Engineer on the Allegheny Val- 
ley Railroad and on the Pennsylvania Railroad, being under Mr. W H. 
Wilson, then Chief Engineer, and closely associated In the work of Mr. 
Joseph M. Wilson. 

Hb Intimate friend, Mr Walton W Evans, the eminent engineer, well- 
known for the high order of hb work In South America, sent him to Peiu 
In 1071, to supervise the erection of the Brat viaduct on the Verrugas 
Railroad. Being attacked with the Verrugas fever soon after lib arrival, 
which lasted for several months, he was unablo to work on the bridge. 
On his recovery he was appointed Division Engineer of the Callao, Lima 
and Oroya Railroad, where he remained for some years 

On relinquishing hb position In ^871 he returned to thb country, but 
was again sent by Mr Evans to South America In 187d as Engineer of 
the Southern Railroad of Chile 

In the Interval between his two first visits to South America he was 
appointed Principal Asabtant Engineer of the Main Building of the Cen- 
tennial Exhibition In Philadelphia. Whlbt filling thb position be designed 
the Ingenious construction of trusses, forming a central open space, clear 
of rods, at the Junction of the nave and transept of that building 

From 1870 to 1870 he was Asabtant Engineer of the Phlladelphb 
Water Department. 

In 1880 he was appointed Resident Engineer of the Richmond and 
Allegheny Railroad In Virginia. 

On rallnqubhlog that position ha engaged In a general engineering and 
consulting practice In Philadelphia. 

In the winter of 1800-08 he went to Ecuador as Consulting Engineer 
on the water works at Guyaqull, at the request of hb Mend, Mr. A. 
Millet, who was the engineer and contractor. With thb aa with every- 
thing else he undertook, hb Interest In the success of the undertaking 
became very great and the exposure be underwent, In oonsequenoe, 
probably oast him hb life. Hb work there was almost completed and he 
was looking forward to hb return In a few days, so aa to spend hb 
dubious with those he loved so tenderly, when be was strloken down 
with yallow fever. After an Illness of about a week he died, on Novem- 
ber 18, 1898, a stranger In a strange land Car from those who now so 
.deeply mourn hb loss. 

Mr. Oleeman wu elected a member of thb Society October 18, 1885. 
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He wa» also a memlier of Ilia American Society of Civil Engineers of 
t he Rensselaer Society of En U nee rs and of the Engmeors Club of Phila 
delpbia of which be was a Past President 

In 1803 be delivered a courso of lectures on railr >ads at the Renssel ter 
Polytecbnlo Institute in which he conducted the students through the 
actual surveys and calculations of the work 

In 1880 lie published a work on Railroad Engxntert Practwt which 
ban gone through several editions 

Mr Cleeman was a thoroughly experienced engineer cautious Intelli 
gent and original in bis analysis r f theoretical problems as well as In the 
execution of engineering work He was careful to first ascertain that 
any work he undertook was theoretically correct before carrying it out 
Ills grasp of theoretical subjects was so great that it enablod lum to 
choose wise proximate methods A friendly critic he was also a keen 
one and his views were generally ccrrect He did net hesitate to 
express his opinion an all subjects pertaining to hia pr fession but never 
insisted on the acceptance of his view by others nor had he any of that 
selfish push and conceited manner which so often meets with undeserved 
success A refined cultured courtly gentleman he was entirely unselfish 
modest and retiring His first thought wns always of others never < f 
himself ne was the light of a large circle of friends as well as of his 
family 

Ills death has causod a heartfelt sorrow and sense of loss not only in 
the family circle where his sweet nature an 1 gentlo manners will alwajs 
be missed but amongst the large number of warm and alncere fnends 
who also loved and honored him 


The Dynamics of Boxing 
By P Meade Bache 

( Read before Ike American Philosophical Society, May 4, 1894 ) 

The fact that a certain statement lately appearing in the daily 
press obtained circulation proves how great the general ignorance 
of some simple physical laws still is 1 his statement was to the 
effect that Sandow, “the strong man,” is able to strike a blow of 
3000 pounds, could break an arm with its impact, and intends to 
study boxing so as to defeat Corbett A few observations, there 
fore, as to the fundamental laws connected with the subject of the 
possible degree of the deployment of muscular force by human 
beings in the act of striking a blow will not be out of place for 
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popular instruction I do not, of course, presume to instruct mem 
bers of this Society as to these laws, with which they are conver- 
aant, but the higher instruction is like head of water, whence the 
water flows to and filters through lower levels Besides, beyond 
the mere restatement here of the laws to which I refer, lies matter 
with which I think that not even the majority of the members of 
this Society are conversant These reasons form, in sum myexpla 
nation for introducing this particular subject to the Society 

lhe momentum as you are aware, with which a body, fall 
ing freely near the surface of the earth, strikes, vanes with the 
latitude, or otherwise expressed with the distance of a given place 
from the centre of the earth, which, owing to the configuration of 
the earth, corresponds with the latitude But, for general pur- 
poses, and quite sufficiently precise for this, the distance, m the 
first second, which a free body falls, near the surface of the earth, 
from a state of rest, is accepted as 16 i feet, and the velocity which 
it has acquired by the end of that space and at the termination of 
that time, as twice 16 i feet, or 3a a feet in that second 

The diagram on the blackboard illustrates clearly the effect upon 
a body moving for one second under the influence of gravity To 
understand, then, what follows, it will only be necessary to observe, 
by referring to the diagram, that the successive spaces traveled by 
the falling mass represent the squares of intervals, whether of space 
or time, and also that, although the maximum space traversed in a 
first second of fall is only 16 1 feet, yet that, correspondingly with the 
smaller spaces and the inclusive one (all squares of space or time), 
the acquired velocity doubles continuously, being, instead of 16 1 
feet, 3a a feet in the second, by the time that it has reached the end 
of the first second of fall The diagram fully exhibits the law of 
both relative spaces and relative times concerned in the phenome- 
non If the first unit of horizontal space on the diagram, one 
fourth, be taken as a unit of time, then its square will represent the 
value of the corresponding distance of fall 1 his is 1 foot, with 
acquired velocity of 8 feet For successive units of time, — if a mass 
falls in 1 second, as it does, x6 1 feet, then in a seconds it falls 16 1 
feet multiplied by 2 squared It falls in 3 seconds 16 1 feet multi- 
plied by 3 squared, and in 4 seconds 161 feet multiplied by 4 
squared, and so forth 

Could a soap bubble move with the velocity of the swiftest can- 
non-ball, it would injure nothing that it might strike, while the 
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thutle down Suppose now that a man weighing 190 pounds 
(about the maximum weight effective in the nog) should fail as a 
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body falling freelj near the surface of the earth, for the distance of 
1 6. i feet. As the moving energy of his mass would be com- 
pounded of the mass multiplied by the velocity with which it 
travels, it would follow that the shock at the end of 16 t feet 
(which would take place in a second) would possess the momentum 
represented by multiplying 190 pounds by 3a a, or 6118 pounds. 
One, therefore, perceives from the diagram that if, for a weight of 
190 pounds, a momentum of only about twice 3000 pounds is gen- 
erated by gravity in a second, with a velocity twice as great as a 
boxers blow (as it would be, if the velocity of the boxer’s blow at 
the rate of four feet in a quarter of a second be here correctly 
rated), it is already demonstrated that a man of 190 pounds could 
not strike a blow of 3000 pounds, unless he could put his whole 
weight into it, when, for 4 feet, at the rate indicated, it would be 
190 pounds multiplied by 16, or 3040 pounds; and putting his 
whole weight into it is impossible. But it is worth while to pursue 
the subject a little further. 

Remembering what has just been remarked os to the momentum 
generated by the fall of a mass of 190 pounds during the first sec- 
ond of time from a state of rest, we must now, in order to make safe 
comparisons between conditions that are only analogous, not iden- 
tical, begin by recognizing formally the fact that a man cannot 
deliver a blow involving the conditions of delivery in a second, over 
a distance of 16. 1 feet, and with an acquired velocity of 3a a feet. 
The distance concerned, to say nothing of the other differences, 
precludes direct comparison between the rate of the man striking 
and the rate due to gravity. We must therefore institute the com- 
parison and come to a conclusion indirectly. The longest distance 
over which a tall man can deliver his average blow is about 4 feet. 
A man with abnormally long reach, like the present boxer, 
Jackson’s, can deliver it over 4 5 feet without changing his footing. 
If a man delivers it 4 feet in a quarter of a second (and this I think 
from observation the best boxer «an do), he delivers it with the 
velocity with which gravity would have affected any mass in the 
first second of time from a state of rest, that is, with a velocity of 
8 feet for the half second, or 16 feet per second. 

If a boxer alrikes four feet in a quarter of a second, of course he 
■trikes at the rate of 8 feet in half a Becond, that is to say, he 
strike* with the same velocity as that due to acceleration from grav- 
ity daring half a second. There is, however, in this case, no qoes- 
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tion of acquired velocity or wlnt is otherwise known as icctlera 
tion due to terrestrial gravity I am merely putting the tno equals 
as derived from different sourcts of power in juxtaposition so as 
to compare and contrast them with each other and thus to br ng 
clearly hcfore the mind that it is not likely that any boxer s blow 
can have a speed essentially greater than that represented by the 
acceleration due to gravity in half a second or in other words the 
rate of 1 6 feet per second lerrestnal gravity would as indicated 
have nothing to do with the forre of the resultant blow Ihe blow 
being horizontal the force of gravity with relation to it would be 
virtually mi The statement here is limited strictly to the fact that 
if the boxer can strike 4 feet in a quarter of 1 second he t in strike 
that distance with the momentum that would be generated by grav 
lty in one half of a second, acting on any mass subjected to it from 
a state of rest 

1 he fact must be kept constantly in view that mass and velocity 
combined make momentum With enormous weight and great 
slowness the effect produced is not of the natuie of a blow but that 
of a push With great velocity and minute weight the blow pro 
duced is slight With both great weight and great velocity the 
blow becomes tremendous Here it is well to add that the popular 
notion of the amount of his weight that a man can j ut into a push 
or a blow is highly erroneous Mechanical engineers, who are eon 
tinually obliged to make computations for the deployment of the 
force of pushing on capstan bars for drawbridges and other places, 
know that, unless there are cleats on the ground from which the feet 
can obtain some purchase, from 15 to ao pounds is about the proper 
amount to allow for the push of a man working under those condi* 
tions The question therefore remains open in every individual 
case, unless mstrumentally settled, as to what proDortion of the mass 
of the boxer of 190 pounds enters into his blow, and this, with dif 
ferem men, vanes as well as the speed But supposing, for the sake 
of argument and demonstration, what has already been rejected, that 
the whole weight of the man enters into the blow, its momentum 
for 4 feet, at the rate indicated, would be represented by 190 
pounds multiplied by 16, or the rate of speed, at the half second 
point, due to the force of gravity for a first second, and would be, 
as already noted, 3040 pounds A pstn cannot, however, os already 
stated, put his whole mass into a blow, because he cannot, by any 
muscular effort whatsoever, move freely m space The indispen* 

rnoo una raiLoe so©" rxxro 14 B x rmnrrno iut M, 1894 
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sable condition of his being able to deliver an effective blow is that 
he shall be, as to his feet, poised on the surface of the earth. So 
unless, by means of electrical recording apparatus, we determine 
the speed of a blow, and, by means of a dynamometer, determine 
the moving energy of it, and deduct one value from the other, we 
cannot ascertain how much of the effectiveness of a blow is owing 
to the weight of the human body thrown into it, and how much is 
derived from a speed which involves the whole person — hand, arm, 
and trunk. 

It would follow, from all the evidence at my command, that if 
the speed of a blow of four feet be a quarter of a second, a man of 
even 190 pounds in weight cannot follow up, so as to make effective 
in his blow, with more than 3a pounds (in round numbere, a sixth 
of his weight) with velocity equal to free movement of fall of a 
mass for the first half-second, from a state of rest, above the surface 
of the earth. Barrett, the late well-known teacher of boxing in 
Philadelphia, a man of undoubted veracity, as highly esteemed in 
his day and limited sphere as was, at the beginning of this cen- 
tury, in a more extended one, Gentleman Jackson, of England, 
Byron’s boxing master, once told me as remarkable that he knew 
a man who could strike 500 pounds. This meant, of course, as 
tested by a dynamometer. If then, in fine, the time of a boxer’s 
blow be a quarter of a second, the length 4 feet (which would 
make, as already remarked, the rate the same as that due to the 
effect of gravity on a mass in the first half second, fallen from a 
state of rest), and the proportion of his weight accompanying it be 
3a pounds, he would strike with the momentum represented by 3a 
pounds multiplied by 16, or 51a pounds. This momentum, if the 
reader experienced in boxing will consider the speed here ascribed 
to the blow of the finest boxer, and the confirmatory evidence de- 
rived from the statement of Barrett, would seem to be very near 
the mark. No one will be likely to maintain, after what has been 
said, the possibility of striking an effective blow of 4 feet in length 
in less than a quarter of a second ; or that, of the weight of a man 
of 190 pounds, more than 3a of them can be put into a blow cor- 
reaponding with the rate of 16 feet per second. 

Up to the point we have reached the conclusions drawn were partly 
dependent upon an estimated velocity of blow, derived from observa- 
tion, not experiment. But a friend having reminded me that, among 
Mr. Muybridge'* series of photographs of movements of man and 
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the lower animals is one illustrating the speed of a blow, the exam 
ination of it which has followed has led to a remarkable confirms 
tion of the preceding estinntc of speed Plate No 333 of the 
Muybridge series represents the phases of a knockdown blow, in 
eluding the effects, until the person struck is prone on his back on 
a mattress lhe intervals between the photographic phases is 
ninety six one thousandths of a second 1 hrec successive phase 
pictures, thus virtually taken one tenth of a second apart, represent 
the blow from start to finish In the first, the striking arm is drawn 
hack and starting from its point of departure In the second, the 
aim is seen projecting about half way between the boxing opponents 
In the third and last phast of the blow the fist of the striker lands 
on his opponent The interval between the first and second phase 
having been virtually one tenth of a second, and that between the 
second and third also one tenth of a second, the blow was therefore 
delivered in virtually one fifth of a second Measurements on the 
pictures giving the successive phases show that the length of the 
blow from start to finish was 38 inches Here we have the rate of 
38 inches in one fifth of a second We have previously used the 
estimated rate of 48 inches in one fourth of a second lhe data 
derived, on the one hand, from observation, and that on the other 
from experiment, coincide within a small fraction — within half an 
inch 

It is open to observation that boxers who make their living by 
ring fighting carefully conceal from the public, knowledge of the 
momentum with which they can strike, although this could be easily 
and safely obtained, and probably often is, with the glove and dy 
namometcr In the ring, as in many other instances in which all 
seems physical to the casual observer, moral elements enter 1 he 
dangerousness of the man whose exact moving energy of blow is 
known, is to a certain extent discounted, so potent is the nnagina* 
tion in the affairs of men Professional fighters know, as well as 
every one else does, that everything unknown seems magnificent 

The element of quickness in a boxer, in addition to courage, 
skill, strength, weight, and endurance is indispensable In the case 
of such men as Sandow, muscles have been trained by work so pon 
derous that they do not respond to the will for elastic, quick move 
ments Men like him cannot put the same speed into their blows 
as can men trained as Corbett has been, nor can they put the weight 
of their bodies as effectively into their blows as men can who have 
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been trained for strong, lithe movements. Consequently, the blows 
of such men, no matter how heavy the men are, have less power 
than those of men trained as boxers. So far from Sandow's being 
able in the ring with Corbett to break his arm or otherwise disable 
him, he would probably not hit Corbett a single blow, or if he did, 
not one that would have the effectiveness of his opponent's, because 
it would lack the speed and accompanying weight thrown into his 
by a boxer endowed with a rare combination of height, strength, 
weight, and reach, supplemented by agility marvelous for a large 
man, trained by life-practice to highest excellence within his sphere, 
and all crowned by the habits which promote endurance. 

We should rejoice that we live in an age remote from the false 
sentiment of some former times, an age of revived physical culture, 
when it is possible to bestow undisguised admiration on physical ex- 
cellence of any kind, in its sphere as fine as moral worth, of which 
it is in some subtle way even now partially emblematical, to become, 
mayhap, in the course of time, through more general observance of 
the laws of nature, wholly identified with it, and indivisible in at- 
tributes. Within our own time is observable a great advance in 
obedience to those laws. It should be evident that the almost uni- 
versal admiration for physical development and prowess is not 
wholly derived from the combative quality of mankind, but has its 
root deeper in human nature, in the general interest in the health 
and welfare of the species. If, however, it be needed that the com- 
bative manifestation of nature be sustained on moral grounds, then 
is its defense easy. Inasmuch as the present stage of development 
is conditioned in almost every sphere of animal life on self-defense, 
self-preservation being still the first law of nature, all teachings 
which tend to suppress among men any resort to the ultima ratio of 
their kind, tend also to transform their means of defense exclusively 
into the meaner modes of securing it, into the adoption, to that in- 
evitable end, of cunning and treachery, and the swarm of the 
meaner vices, sapping the noble elements of their nature, which 
must go hand and hand and stand or fall together. For my own 
part, I candidly avow that my observation of life from boyhood on* 
ward, derived from personal experience, from history, and from not- 
ing racial tendencies in the present eta, has led me to believe that, 
with reprobation and reprorion of physical force, as potential, 
and therefore, if need arise, actual, in matter for which law ofTen 
no protection, nor ever will or can, must inevitably go various on- 
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derhandedness in the conduct of life. I firmly believe that those 
nations which cultivate physical development by countenancing and 
promoting athletic sports and contests, with due regard to the ex- 
clusion of the cowardliness of brutality, will ever possess in their 
citizens, as compared with those of other nations differently 
prompted through race, or differently controlled by law or dom- 
inant public sentiment, a greater proportion than the others of 
those inspired by independence of character, honor, and disposi- 
tion to fairness as between man and man, constituting them rela- 
tively the more stalwart lovers and defenders of the right in every 
form 


Obituary Notice •/ George dt Bennevtlle Keim. 

By D G. Bnnton, M D. 

(. Read before the American Philosophical Society, May 4, 1894 ) 

Those who have had a reasonably long and intimate knowledge 
of men must have observed that among the individuals prominent 
in the active affaire of the day there are two classes — the one, 
of such as are wholly absorbed in their daily pursuits, whose natures 
are, to use a simile of Shakespeare's, “subdued to what they work 
in, like the dyer’s hands" — the other, who, however compulsive 
and harassing their avocations, retain an individual and independ- 
ent freshness of personality, often strangely in contrast with the 
requirements of their working hours. 

Distinctly to the Utter class belonged our late member, George 
de Benneville Keim ; and all who enjoyed his friendship will agree 
that an appreciation of his career would be imperfect which failed 
to present these two aspects of his character. I shall begin with 
that in which he was familiar to the weeld in general, and then I 
shall say a few words about him, as he was known to his friends aqd 
near associates. 

Mr. Keim was a descendant in the sixth generation of Johann 
Keim, a member of the Society of Friends, who emigrated from the 
Rhenish Palatinate to the colony qt Penn, and settled at Oley, 
Berks county, In 1704. The grandsou of this Quaker emigrant 
was General George de Benneville Keim, an officer of note In the 



war of the Revolution from whom our late member derived his name 
The de Bcnnevilles were a French Huguenot family who joined the 
settlement at Oley in the early years of the eighteenth century 

His parents were George M Keim and Julia C Mayer At the 
time of his birth, the date of which was December 10, 1831, they 
resided in Reading, Fa There he received his preliminary 
education, and later was at school in Georgetown, District of 
Columbia At an early age he matriculated at Dickinson ( ollege, 
Carlisle, Pa , where he graduated in 1849, when eighteen years 
old 

His first intention was to prepare himself as a mining engineer, 
and with that object in view he removed to Philadelphia and 
entered the laboratory of Dr Charlts M Wethcrill, where he 
engaged in the study of chemistry with especial reference to assaj- 
ing and mineralogiral analysis 

Soon, however, his predilection for a more strictly professional 
life asserted itself, and in the following year, 1850 he returned to 
Reading, and began reading law in the office of Charles Davis 
Two years later he was admitted to the bar, and began practice in 
the same city 

At that time, the titles to many of the anthracite coal bearing 
tracts in Eastern Pennsylvania were by no means clear, and costly 
and protracted litigation about them occupied the attention of the 
courts To these indicate questions Mr Keim early devoted 
himself, and rapidly acquired a remarkable familiarity with their 
confusing details This special knowledge brought him into con 
tact with many prominent owners and operators, and at the sugges- 
tion of some of these he transferred his office to Pottsville, Pa , in 
the year 1855 

Here he formed a friendship which lasted for many years and 
materially influenced his after life It was with Mr Franklin B 
Gowen, who about that time began the practice of his profession at 
the Schuylkill county bar They were closely associated in many 
important cases, and Mr Keim s intimate knowledge of most of 
the valuable titles in the anthracite coal basin soon obtained for him 
a large and remunerative practice 

When the Presidency of the Philadelphia & Reading Railroad 
Company became vacant through the resignation of Mr Charles E 
Smith, at the request of the Board of Directors Mr Gowen pro- 
visionally accepted the position Hu remarkable abilities, forci- 
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ble character and brilliant oratory commanded the admiration of 
all who met him, and it was not long before he was elected definitely 
President of this important outlet of the anthracite region His 
far reaching plans were soon formulated and under the name of the 
Reading Coal and Iron Company a gigantic corporation w is created 
the object of which was to control by purchase or lease, practically 
the whole product of the western, middle and southern anthracite 
coal fields 

The crucial part of this colossal undertaking — the examination of 
the numerous and complicated titles — was entrusted to Mr kcun 
The thoroughness with which he performed this herculean task has 
excited the astonishment and admiration of members of the bar 
evtr since, for although the transfers which he passed covered about 
ninety thousand acres and involved many millions of dollars not one 
acre lias been found, the title to which he approved, but that title 
has in every instance been confirmed by the courts in spite of 
sometimes strenuous litigation It is doubtful if any other real 
estate lawyer in the State can approach such a record either for 
magnitude of transaction or uniform accuracy of opinion 

These occupations brought him constantly into relation with the 
affairs of the Reading Railroad and in 1871 he was appointed its 
General Solicitor The calls upon his time at the central office 
became so frequent that, in 1874, he left Pottsville and took up his 
residence 111 Philadelphia, which city became his home for the 
remainder of his life 

The severe depression in business throughout the country which 
followed the famous crash of 1873 80011 itself felt acutely on 
the extensive and heavily hypothecated interests of the Reading 
Railroad and the Coal and Iron Company Affaire drifted from bad 
to worse until, in May, 1880, both companies passed into a receiver 
ship Mr Keim was appointed, pro itmpert, to that office This 
threw an enormous burden of complicated and discouraging busi 
ness upon him Iu this position he continued until January, 1884, 
when a reconstruction was arranged and Mr Keim assumed tbe 
Presidency of both companies This phase lasted but a short time, 
and in June of the ume year both companies again passed into the 
hands of receivers, of whom Mr Keim was one, and in that condi 
tion they remained until January, 1888 

During this trying penod Mr Keim made every effort to sustain 
the financial integrity of the companies, to guard their disburse 
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ments, and to protect the interest of those whose investments were 
in them. He steadily resisted the pressure brought to bear upon 
him to authorize foreclosure proceedings, and what was to him prob- 
ably the most painful of all the sacrifices he was called upon to 
make, rather than violate his sense of duty to those who had en- 
trusted him with this great responsibility, he renounced the ties of 
long and closest friendship 

This receivership ended at the beginning of 1888, when Mr. 
McLeod was elected President of the Reading Railroad and Mr. 
Keim of the Reading Coal and Iron Company, and a member of 
the Board of Managers of the Reading Railroad Company He 
resigned from both these positions some time before his death, 
but up to that event was a Director of the Baltimore and Ohio Rail- 
road Company. 

Some idea of the magnitude of the business which devolved upon 
him during his second receivership may be derived from the official 
statement, that in that period the gross earnings of the companies 
were about $ 150,000,000. 

For some years before his decease Mr Keim had been subject to 
periodical attacks of arthritic disease, which had doubtless left their 
impress on the arterial walls and predisposed him to apoplectic seiz- 
ures. He had visited Europe several times in order to avail him- 
self of the benefits of some of the health resorts recommended for 
such cases. On Saturday, December 16, 1893, while engaged in 
some business transactions, he was suddenly seized with vertigo and 
allied symptoms. He was conveyed to his home and prompt aid 
was summoned, but in vain. The attack was rapidly progressive, 
and terminated fatally on the morning of Monday, December 18. 

In spite of the absorbing nature of his professional duties, Mr. 
Keim found leisure to read extensively in general literature and to 
take a broad and real interest In the progress of thought and cul- 
ture. The history of his native State and country possessed an early 
and lasting attraction for him. He was elected a member of the 
Hlatorlcal Society of Pennsylvania, December ra, 1853, and was 
chosen Vice-President, May 1, 1876, to which office he was con- 
tinuously reflected up to the time of his death. He was Trustee of 
the endowment fund, to which be was also a liberal contributor, as 
he was likewise to the other needs of the Society. Though a regu- 
lar and interested attendant at the meetings, he was not a writer for 
the Society's publications. 



When the Governor of Pennsylvania was requested by the legis- 
lature to appoint a Commission who should select two distinguished 
Pennsylvanians as subjects of staLucs to lie presented by the State, 
and plared in the Capitol in Washington, Mr. Kcim was one of 
those entrusted with this delicate det ision The two decided upon 
were Geneial Peter Muhlenberg and Robert Fulton, and this selec- 
tion met with the general approval of the people of the State 

Mr. Keim was elected a member of the American Philosophical 
Society, April 21, 188a. He was fiequently present at its meetings, 
and manifested an active interest in all questions touching its welfare, 
as well as in many of those of a scientific character brought before 
its sessions. 

Throughout his life he was a lover of books, especially those 
relating to history and classical English liteiatuic II is libiary was 
large, and displayed sound judgment and good taste in the selection 
of its contents In it, he often sought and always found a welcome 
relief from the harassing routine of his daily duties. 

Professionally, his strength lay in his profound acquaintance with 
real-estate law and his accurate estimate of the bearings of prece- 
dents. He was not a jury lawyer, and he always felt a hesitation in 
addressing an audience. Although remarkably able ill drawing up 
a lucid and convincing statement, whether in matters of business or 
purely technical, a certain timidity of temperament prevented him 
from becoming an orator. In this he was in singular contralto his 
partner, Mr. Gowen. 

The ennobling inspirations of domestic life were deeply appre- 
ciated by Mr. Kcim. In early life he married Miss Elizabeth C. 
Trezevant, only daughter of Dr. Louis C. Trezevant, of South Caro- 
lina His widow and two daughters survived him. 

In the calm pleasures of the home circle he delighted to pass the 
hours when business calls ceased their demands For this reason, 
he was less frequently an attendant at public receptions and enter- 
tainments than many of his fellow-citizens holding similarly promi- 
nent positions. 

Throughout his extremely active life and his constant dealing with 
questions of magnitude and difficulty, Mr. Keim retained the un- 
varying respect and generally the warm affection of those with whom 
he was thrown In contact. His characteristics were entire honesty 
and sincerity, a simplicity of manner which led him to treat all, 



Lyman ] 


192 


[May 18, 


no matter what their station in life, with equal courtesy, and a clear, 
sound judgment, which guarded him from the imposition of the 
fraudulent or the flattery of the interested. To use the expression 
of one who knew him long and well, Mr. Charlemagne Tower, Jr , 
" the leading traits of his private character were honor and loyalty ” 
His charities were unostentatious, but large and constant. One of 
his old friends writes me that he personally knows of several whom 
Mr. Keim regularly assisted, and who depended on this assistance 
for much of the comfort of their lives. 

While his acquaintances were numbered by thousands, his inti- 
mates were few Although affable and ready of access, it was not 
at all easy to understand his real nature, nor to approach his inner 
personality A peculiar dry humor, an odd candor of expression, 
foiled the importunate and disarmed the aggressive. Under the 
appearance of a certain levity of language and manner he baffled 
those who attempted to transgress the lines which he had drawn 
around his intimate life. The impression thus created was so differ- 
ent from that usually expected from a man bearing such heavy bur- 
dens of responsibility, that it always at first puzzled, if it did not 
even disappoint, those who knew him but slightly. Behind this out- 
ward habit of encounter, however, was a keen, penetrating judg- 
ment and a warm, sympathetic nature, fully recognized and appreci- 
ated by those who understood the thoroughness of Ins work and the 
spirit of his actions. By his death our city lost a distinguished 
and worthy citizen, his friends one always dear to them, and this 
Society an estimable and interested member. 


Borne 2Tev> Bed Boriecne. 

By Benjamin Smith Lyman. 

(Read before the American PhQoeophieal Society, May 18, 1894.) 

It see nil to be worth while to give, et least roughly end In pert oonjec- 
tu rally, some Idea of the relative geological poelllon of the different hori- 
zons from which foeslla have been reported In the so-called American New 
Red of the eeatern part of the United State* ; for It will thereby he seen, 
how completely and naturally the recently discovered, unexpectedly 
great, and consequently perhaps not readily eooepted, thickness of the 
New Red in Montgomery county, Pa., harmonlaee with all the hitherto 
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pnblloly recorded facts In other States It It true the Imperfection of the 
record! will make the present attempt somewhat conjectural, but there is 
reason to hope that it may keep well within the not wholly unprecedented 
New Red proportions of two bushels of conjectures to two grains of Hilly 
ascertained (acts 

Indeed a great share of what has been voluminously written about the 
New Red la a mere tissue of conjectures one part depending on another , 
but if their connoction be traced from one to another It will be clear that 
the starting point or original support of them all 1s the supposed fact 
superficially and Inaccurately observed and in any case not necessarily 
conclusive, that the beds In question were at the outset wholly or almost 
wholly, of a red color To be sure dark colored beds were seen here and 
there, but were supposed to have become so by tbo baking of neighboring 
exposed or subterranean trap They were sometimes called Indurated 
shales ’ though miles away trom any visible trap and their existence 
above trap beds even at some distance was considered by the most skep- 
tical to be sufficient proof of the intrusive character of the trap 

Tbe next conjecture was that as the beds were all red or originally so 
they mint be of one narrow paleontological period a conjecture favored 
by the circumstance that fossils were not very numeious and in tact, as we 
shall presently see, wen confined in great measure to a very limited por 
tlon of the whole senes They were all reteired indiscriminately to the 
senes merely as a whole, and any diversity of character was overlooked or 
violently disregarded, and they were by circular reasoning pronounced 
incapable of belonging to speoles foreign to that small period Then it 
was oonjeciured that during one narrow paleontological period no very 
enormous thickness of beds could possibly have accumulated not more 
than, say, 8000 or 8000 feet Then, again, it was conjectured that a senes 
of at tho most, such moderate thickness might well exist in full extent 
within very small geographical bound* that In short it was as has been 
■aid of the soul in the human body 'all in every part, ’ and was equally 
complete in Massachusetts Connecticut New Jersey Pennsylvania and 
In ths Richmond (Va ) coal Hold The result of borings In that field oo 
casioned the conjecture that the whole New Red series was only 1800 feet 
in thickness, even In Pennsylvania , and there was probably surprise at 
finding a boring could be 8000 feet deep without reaching tbe bottom of 
tbe series at Northampton, Mass , where an un prejudiced tyro In geom 
elry might have predicted the result as not lmprobablo from the exposed 
dips The Idea, however, had by frequent repetition becomo flitfd, 
though In reality a mere conjecture, that the total thickness must be small, 
and honoe came the unhesitating rejection of tbe apparent thickness of 
14,000 feet in New Jersey and 88,000 feet In Pennsylvania, in spite of 
their being In truth arrived at by the only means based on published frets 
then possible, namely, the estimated avenge dip and the whole geograph- 
ical breadth of the series Although then, the estimates of the total thick 
ness have varied from 1000 to 09,000 feet with some slight support from 



Ljmsn] 


194 


[May]*, 


observed tacts, It bu become a heresy to maintain a thickness different 
from the still more pnrely conjectural one of between 8000 and 5000 feet 

Then naturally followed conjectures to account with that moderate 
thickness for so great a geographical breadth In spite of the known dips. 
These conjectures have been Ingenious and elaborately argued and seal, 
ously adhered to, but liave one by one been disproved or found to be at 
best only Imperfectly supported by observation It was thought that the 
dlpa might be merely apparent or due to false bedding, deposition on a 
sloping surface, but the thln-leavod, shaly character of some of the beds 
and the position of the pebbles, ripple marks and fossil footprints have 
shown the Impossibility of that supposition It was further conjectured 
that a series of great parallel longitudinal faults with downthrow con- 
stantly In one direction might diminish the thickness to the required ex- 
tent, but their main support was the very Insufficient one that recurring 
hard beds or parallel bills bad a similar rod" color A careful consideration 
of the very much curved strike of the beds In some parts of Pennsylvania 
and Now Jersey shows that no series of parallel great faults would help 
the matter Besides, although faults of a few feet or yards are numerous, 
tlielr direction Is not generally longitudinal nor the downthrow uniformly 
In one direction, and but one great fault has yet beon proved to exist, 
and that only In Pennsylvania and Now Jcrsoy, and by no moans gener- 
ally longitudinal 

Conjectures in regard to the trap, supposed to be so Important In 
"Indurating” and darkening the New Bed, have been, If possible, even 
more wild and needless. The Impression seems generally to have been 
very strong that every mass of trap must be a dike, and that If It was 
undeniably lnterbedded conformably with the shales, It must necessarily 
be a dike that closely followed the bedding Intrusively, no matter how 
many miles, no matter how soft the shales, no matter how gentle the dip 
Sometimes It was preposterously suggested that the trap had occasioned 
the dip of the shales, both near to It and (hr away. Bat, In general, as 
mnch advantage as poaslblo was taken of the dip, and the trap supposed 
to be Intruded after the dip had been fully acquired, quite dissociating 
certain sheets of trap from the age of the New Red sedimentary beds with 
which all the trap is otherwise so olmety connected, and not considering 
that the dip la even now probably still lb process of gradual acquirement, 
or by occasional small flu and starts (wltnesa the earthquake that was 
(hit only the other day between Lambertvllle and Flemlngton, N. J , near 
the line of the great fault there, and corroborative of tbe existence of the 
fault at the plmoe pointed oat In a former communication, Pros. Amtr. 
PfMot . 8m , Vol. xxxl, p. 814). Yet, aa the dip alone Is so gentle that a 
dike following It must have come from many miles’ distance to have 
originated at a depth great enough to be melted, and oould hardly lie sup- 
posed to refrain for so long a space from sometimes breaking acroes the 
•oft shales by a short cut to the surface, It was imagined that the dike 
must be nearly vertical at a short dlstanoe below the outcrop. Then as 
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the outcrop wia sometimes (for example in Hie case of the Pahsadr trap) 
more than fifty miles long an l as crooked as a ram h horn ’ the \ ertical 
parti of the dike must by a marvelous coincidence liavo followed tko 
same curves Ortdat J tdaut ApeUn non ego 1 Really such a belief 
Memi to require an amount of credulity hardly consistent with the mod 
era scientific spirit that hesitates to accopt extraordinary e\p] motions 
where ordinary ones can be found to answer the purpose 
The intrusive conjecture has in fuct been in grp it part rejected hut not 
hitherto for the Palisade trip owing to cartain observed facts Still it 
seems not at all impossible to account fir them so far as recorded much 
more easily and naturally than by the well nigh supernatural Intrusive 
theory If the trap appoars in ono place to cross the sedimentaiy beds on 
one side why may it not be either the side of a dikt (foi of touisc every 
overflow must come from a dike somewhere) or merely an ividonce of the 
erosion that took place bef ire tbo trap overflowed , just us In tho ease of 
the ‘horsebacks or "rock fmlls in coal mines a small villey In tho 
original coal marsh has been filled with smd or slItT If Lheio be hero 
and there a branch from the bottom of the trap shoot running a short 
distance into the sedimentary beds is it not as easily concelvnhle In tho 
oaseoran overflow as In that of intrusion! Is it wholly inconceivable 
that apparently similar branches fiom the upper surface ol a trap overflow 
sheet into the sedimentary beds might sometimes occur though non are 
positively recoidedt If there be Indurated alialos above somo of tho 
Palisade trap is It not quite possible In case of real induration that 
there be anothei overlying unoxposed bed of trap that may have taused 
it especlal'y as there Is other evidence of mlerbedded shales? Ilia intru 
sion oonjocture u beset with so many serious difficulties, and the ovorflow 
theory with ao few the choice between them seomi easy A vast amount 
of Ingenuity has been expended in trying to reconcile observed facts with 
the Intrusive theory, while Immensely less skill la required to show the 
consistency of the fheta with the overflow principle 
The New Red theory with Its conjectures and arguments both for the 
trap and the sediments might well be called the tennis ball of American 
geologists or a domestic appliance for mental gymnastics reqmrlng the 
minimum of work In the field Nevertheless the fabric, composed as we 
have Just seen. In the main wholly of conjectures based one upon 
another, without haring at the bottom one single substantiated foot has 
with the lapse of time become so consolidated sod in Its older parts, dat 
lng from the early Infancy of geology in America, has become so vener 
a ted that it may now be considered to be a tally ‘ accepted fable ” The 
hand that attempts to disturb It may probably be regarded as sacrilegious , 
and arguments against It, though thoroughly founded on facts, will be 
looked on with more suspicion than new conjectures would be If only 
oonsonant with the old baseless ones But however stubbornly skeptical 
the public may be In refusing to put Jkltb In the present conjectures, well 
supported by many observations, instead of the old ones supported only 
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by other conjectures, there may yet be found some convenience In the 
present collation of facts. 

New conjectures are still necessary owing to the Imperfection of the 
record of facts outside of Pennsylvania Although the New Red stretches 
for hundreds of miles close post some of the most populous parts of Amer- 
ica, the probable economic resources never seemed enough to secure Its 
thorough examination and a publication of tho results. Even as regards 
field work H lias been a sort of play-ground for geologists rather than a 
place for thoroughgoing Investigation The Slate governments to this 
day, with all their surveys, have never tolly provided the means lor such 
work What lltllo field work has been done, outside of Pennsylvania, 
has been, In great part, carried out with the exaggerated Idea that the 
geology of a region can be studied out merely by a comparison of the fos- 
sils, a far shorter and easier way thnn the laborious methods of properly 
geological observation and collation Such purely paloontologlcal geolo- 
gizing may bo likened at Its very best to the rapid bypsomeliical work of 
the aneroid instead of the spirit level , and exclusive dependence on the 
fossils for geological Indications may be compared with confiding In 
pocket aneroid work more Ilian In railroad leveling. Furthermore, the 
paleontologists have not merely altogether neglected to plot numerona 
dips as an Indication of geological structure, but they have not generally 
thought It worth wlillo to indicate with any sort of prec Islon the beds that 
have yielded their fossils , though Fontaine lias done something of that 
kind Wheatley, alone, gave a measured columnar section of abont 180 
feet, showing clearly the position of his fossils , but ho must have been 
more a geologist than a paleontologist. 

Tho Pennsylvania foundallon of the present conjectures Is, however, 
far from conjectural. We are not here entering upon auother system of con- 
jectures based on conjectures, but conjectures based at least on facts ; and It 
Is to be hoped that the conjectures themselves may prove to have nothing 
Improbable, violent, unnatural or supernatural la them. The unexpect- 
edly great thickness of the New Red in Montgomery aod Bucks counties 
Is not conjectural, but has been ascertained by means of much careful, 
laborious, time taking work In the field and In the office. Something like 
one half of the field was excellently stepped with ten-fbot contour lines by 
the Philadelphia Water Department several yean ago, and the rest was 
roughly contoured expressly for the New Red Investigation, and the com- 
pleted map of It was In part replaoed by some United States geological 
work Just then published Some two thousand dips were plotted on the 
map. Borne two thousand rock exposures, Including all the railroad cute 
and many long rlver-slde cliffs, were observed, measured roughly and 
drawn In columnar section to scale. Besides the written description of 
each rock-layer, some four thousand rock specimens were taken for a 
more oomplete understanding and for comparison one with another, A 
general columnar section was formed by combining the separate ones, 
computing the Intervals between .them, having due regard to the dip. 
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■trike and elevation of each exposure, and proceeding from point to point 
between the nearest ones, so thul no essential error could occnr from 
changes of dip or strike In so small a space, and checking occasionally 
the computation between two distant points over one route by like compu- 
tations over another route, with the aid sometimes of a comparison of 
specimens to identity the lieds of one observod section with those of 
another. The topographical features of tho country also aided In work- 
ing out the structure A complete publication of all tho evidence would 
have been more costly than perhaps at present desirable, and cortalnly 
more so than the funds at hand would permit , but It la hoped that the 
map and crosa-secllons Just now about to bo published will be found to 
contain enough of the facts to be fully convincing of the substantial accu- 
racy of the results The map was taken In hand by the llthographor over 
a year ago, and Its publication Is now almost dally uxpected, and may 
take place before this paper cun be printed , bo that It Is not necessary to 
give here a map or sections of the Pennsylvania portion of the New 
Bed. 

The survey, then, has shown that the so-called New Red In Montgom- 
ery county Is at least some 87,000 reel thick, and that It may be divided 
Into five parts as follows, from above downwards shales mostly soft and 
red, at Pottslown and northeastward, about 10,700 feet thick , shales. In 
great part hard and green, partly blackish, and dark red, at the Perkasle 
tunnel and near It, with some small traces of coal, about 2000 foot ; shales, 
mostly soil and red, at LanBdale and noar It, about 4700 feet ; shales, in 
great part hard, dark or greenish gray, and blackish, partly dark red, at 
the Gwynodd and Phmnlivllle tunnels, with traces of coal, about 3000 
feet ; shales, mostly soft and red, but In small part dark gray, or green, 
or blackish, with some beds of brown sandstone and of gray sandstone and 
pebble rock, at Norristown and eastward, about 6100 feet. That Is, In the 
main, two sots of hard dark shales, with soft red shales above and below 
each , and the lower aet of dark shales thicker, blacker and more caibona- 
ceous than the upper one. Nevertheless, the resemblance of the two seta 
and the fact that, owing to the great fault, both occur twice near the Dela- 
ware have occasioned some confusion. It would probably be fruitless to 
attempt at present outside of Bucks and Montgomery counties to Idontlty 
more definite horizons than these five great bodies of rock ; and It must 
■till be only with more or leu of conjecture that even they can be traced 
into distant States by the maps and descriptions thst have been pub- 
lished. 

Even In Pennsylvania, outside of those two oounlles, the published 
information Is too defective for the purpose. If the Slate government had 
ever made possible a topographical survey of the whole field, ft might 
probably be comparatively eaay now to trace each subdivision by the help 
of the topography all the way to the Maryland line. As It Is, we can 
only conjecture roughly the horizons of the fossils that have been found. 
For example, ft Is very probable that the vertebrate foesils near Emlgs- 
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Title, York county, came from tlio Gwynedd shale* , Tor the place would 
seem to be not far from the horizon of tlio coal near Liverpool, close by, 
that most lllcoly corresponds to tlu> other Pennsylvania traces of coal In 
tho Gwynedd shales and to the more abundant Richmond and North 
Carolina coals The fossil nlgn- of A Wanner, fonr miles “eastward” 
from the Goldsboro fossil footprints. In York county, wonld also seem to 
be near the Liverpool coal and tlkewlso In the Gwynedd shales, perhaps 
higher up than tho vertcbmle fossils The footprints and algte described 
Dy A. Wanner us about a mile south of Goldsboro, would tkon seem likely 
to be In the Lansdale sbales, perhaps towards (lie top of them 
In Virginia, it Is doubtful whether the total New Ited thickness Is any. 
thing llko so grent as In Pennsylvania , but, according to Fontaine’s 
description ( U 8 Oral Survey, Monograph, 1683, vl, 0), tlioro would 
seem to be representatives there of all ftvu divisions, with a confusion of 
the two seta ol dark shales, on account of Uiclr occurring quite discon- 
nectedly one In tbo eastern and the other In the western areas The 
accompanying map, copied Irotil Oswald J Ilelnrlf h’s map in the Tran #• 
aetiont of the Amenean Institute of Mining Engineer*. Vol vl, PI v, 1870, 
With the slight change of omitting certain misleading symbols and adding 
some names of fossil places, will porhnps snfUclently show the geographi- 
cal position of llie New Red In Virginia and North Carolina 
Fonutlno says (p 6) "The strata of all tho areas may be divided Into 
three groups, nnd this division is most marked In the two eastern coal- 
bearing areas [tlio Richmond basin. Including the barron Hanover county 
portion at Its northern end, and the Cumberland, or Farmvlllo. basin]. 
The coal In these occurs In the middle group and Is accompanied by ^ 
large proportion of black shales Tho lowest beds of tho two coal-hear- 
ing areas are sandstones nnd shales of a predominant gray color, but with 
some red strata The Cumberland area contains much more of 

them [the red] than the Richmond area . . The more western areas 
.... show also the threefold grouping of the strata, but In a loss marked 
manner Where plantB and tracos of coal occur In them they are found 
In tho middle member. This member contains a comparatively small 
amount of red beds. The bods are here often gray or greenish gray. The 
lower group of these areas Is usually characterized by the large amount 
of red eiraia present and the absence of uncos of vegetable matter, exoept 
•Illclfled wood. The upper group or member varies in character with tho 
locality, bat . . the beds are usually barren sandstones and * hales,' 
formed of well-sorted components.” 

It seems highly probable that the middle member of these western 
areas, near the Blue Ridge, In Northern Virginia, Is tho same as tbnPer- 
kaste shales and that the middle member, at least, of the Richmond and 
Farmvlllo coal fields corresponds to some part of the Gwynedd and Phw 
nlzvllle shales, notable In Pennsylvania, even, as containing some thin 
ooal beds. Indeed, It Is possible that the whale of the Meeosota of those 
two fields may be Included In the Gwynedd shales. 
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The Virginia fossils mentioned by Fontaine, forty two species of plants, 
all appear to have occurred within the evtreme limits of tho coal bearing 
beds of the middle member of the Iticlimond and Phi m vdlo baaiiis , that 
1 b, within a thickness of about 130 feet, and, beyond u doubt, within wlint 
corresponds to the Gwynedd shales 

In North Carolina, the composition of the Mesorole would seem to bo 
very like what It Is In Virginia, with three members In the eastern Deep 
River coal field and three In the western Dan River coal field, each field 
with Its middle member eompamtlvely blackish or greoulsli and slutelike, 
with conglomerates and suncistones below, gray, brown and red, and with 
similar soft and hard red, brown and mottled sandstones nlxivo The 
description applies inoro particularly In tho Deep River Held, but llio 
rocks of tlie Dan River Hold are said to be similar anil to consist of the 
same members (see Emmons us repotted In Jlfarfarlane’i Coal llcgtuno 
of Amtritu, pp 518—120, 52(1) Moreover, tho geographic position of tho 
two fields would seem to make It highly pmhablo that the Dee]) River 
rocks would correspond to those of the Richmond eoitl basin, nml Fon- 
taine considers them to do so Tho Dan River beds, howuscr, would 
seem to correspond with those of the Fatmvillo basin, that Is, to bo the 
same I teds as the Richmond and Deep River beds, but on the western Bido 
of an anticlinal Both the Deep River coals and the l).in ltlver coals 
would then belong among tbeOwynedd shales It Is true, Emmons Inter 
considered the lowor part of tho Deep River durkor niembei to be uncon. 
formable and much older, even Permian, and called It the ('hath tin 
scries , but Fontaine finds nothing In the fossils to confirm such a sus- 
picion 

The North Carolina fossils mentioned by Emmons all como from tho 
Deep River coal field Only four of thorn como from what ho calls the 
bituminous slate group of tho Chatham series, beds most closely con 
qoeted with tho coals and corrcsjiondlng. In Fontalno’s opiulon, to tho 
beds associated with tho Richmond coals, the same probably as the mid- 
dle member of the Richmond coal basin and a part of tho Gwynedd 
■hales The thirty-six other fossil plants all come from higher up, but 
from what seems to correspond to the middle or upper part of Ihe Gwyn- 
edd shales within, say, at most 2000 feet above the cool beds, anil below 
the thick, "rod marly sandstones," that may correspond to tho upper 
part of the Gwynedd shales or to tho lower part of the Lonsdale shales. 
The North Carolina fossils then all appear In any case to belong to the 
Gwynedd shales. 

As regards the New Rod In New Jersey, It was suggested In the previ- 
ous communication already referred to that poselbly a careful study of the 
topography as eet forth In the valuable maps of the New Jersey Bute 
Geological Survey might enable the New Red main subdivisions to be 
traced quite across the Btate. Later, ou actual trial, it did seem posatblo 
to accompllah so much rather satisfactorily, and the accompanying map_ 
or the New Jersey and New York New Red gives the result The geo- 
FBOC. AXIS. PSXLOB. SOO. XXXIII. 145. t. PBUfTKD JDK* 7, 1804. 
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logical ilructure li nearly everywhere quite clear ; only within a seml- 
olrcle for a dozen milea north, west and south of Somerville the Indications 
are not quite certain, and more thorough Held work la especially desirable 
there. Elsewhere, too, the limits of the different subdivisions cannot be 
supposed to be very precisely maiked In the main, however, the geolog- 
ical structure given In the map seems unquestionable and unmistakably 
confirmed by tbe published dips, hy the topography, by the trap sheets 
and by the perfect correspondence and harmony throughout of ono part 
with another. 

It Is readily seen from the map and Its sections that the fossil horizons 
of Weebawken and Shadysldo belong to the lower )>&rt of the Norristown 
shales, and the horizon of Newark and Belleville to the upper part of 
the same, as Indicated also by Iho close lithological resemblance of the 
brown building stone of theBe places to the stone found In Pennsylvania 
only at that horizon, particularly at the Yardleyvllle, Newtown and other 
quarries. The WUburlha fossils opposite Yardleyvllle on tho Delaware 
obviously belong to nearly tho same horizon. 

Tbe Kllnesvllle fossils come clearly from the Gwynedd shales, appar- 
ently a little below their middle, and the fossils found near Washington’s 
Crossing and Tumble Station must be from near the top of the same 
shales. The fossils of Little Falls, Pleasantdalo, Fellvlllo, Waahlngton- 
vllle, the Field Copper Mine near Warrenvlllo ("near Plainfield," of 
Newberry), are all evidently close to one horlzou, and that probably In 
the LanBdale shales near their bottom. Tho fossils of Martinsville and 
Pluckamln aro perhaps slightly higher up In the same division , those of 
Whitehall and New Providence apparently at about one horizon slightly 
above the middle of that division, and those of Pumpton Furnace still 
higher towards the top of the division. Tho fossils of Boonlon would 
seem to he of about the same horizon as those of Milford In the Perkasle 
■hales, near the bottom ; and those of New Vernon slightly higher In thq 
same shales. 

It may be noticed that the map represents the trap In place as generally 
much less extensive than It Is eommonly given in New Jersey geological 
maps It appears to have been customary, both here and In the Connec- 
ticut Valley, to Infer the existence of solid trap everywhere beneath the 
surface exposures of trap bowlders and decomposed trap earth. From 
observations In Pennsylvania, however, It seems far more probable that 
the solid trap In place Is of much narrower dimensions, as often appears 
where streams have cut their way through hills. It seems quite natural, 
too, that so hard a rock as the trap generally Is should be left by the ero- 
sion In the form of hills, standing out prominently above the neighboring 
■paces that are underlain by the comparatively unresisting sedimentary 
rocks, chiefly soft shales. It is alto quite natural that abundant remains 
of broken blocks or bowlders and decomposing earth from tbe trap, so 
durable la It, should long exist not only beneath tbe plaoes where Ita 
solid bed once lay, but also be carried by the eroding waters to some little 
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distance la other directions from tho outcrops of the Bohd undisturbed 
trap The surprising thing indeed is perhaps that the trap hills are not 
morn prominent in the midst of such soft rocks an 1 that the trap bowl 
ders and gradually decomposing rubbish should not have accumulated to 
a still greater extent Tho explanation no doubt, is that tho trap with 
all its hardnoss and In human experience duiability is yet in geological 
ages comparatively easy of decomposition At some places it is obviously 
decomposed almost to Incoherence in Urge masses yet in place only made 
visible by railroad cuts It has therefore scorned advisable to mark the 
trap as solid In place only wh< ro it appears to have occasioned hills of 
some promlnonco and ovon so tho true extent may havo been exagger 
ated particularly, perhaps In the case nf the P illsado trap along the 
Hudson river where there msy well he concealed important bods of 
shales between separate sheet* of tiap 

Tt will be soon flam the map that not all of the trap Is in overflow 
sheets lint that although n >at of It appears to bo in Intrusive shoots, 
there are somo dikes culling across the sedimentary hoddiug Surely that 
is not to be wondered at , and it is not surprising that such cases of dikes 
should occur more numerously among the oldoi sedimentary beds For 
those parts of the field aro the ones where the upper bods base been 
wholly carried away by erosion and with them whatever overflow sheets 
may havo been supplied by the still remaining dikeB 
The map shows that in New lersey the same as in Eastern Ponnsyl 
vanla the structure of the New Red Is much less slmplo near its north 
west border than towards its southeast and that the old idea of nothing 
but northwesterly dips is far from correct 
It is noticeable that the thichnosa or the Now Red Is much less towards 
the northeastern end of the field than it is near the Delaware and eape 
chilly less than In Montgomery county. Pa , and that the diminution is 
occasioned by the absence of the upper beds while the lower ones do not 
seem to vary very greatly In amount 
The diminution extends Into Connecticut in greater degree and still 
more so In Massachusetts as is to be seen in the accompanying map of 
the New Rod there It is possible that the Idea of the very limited pale 
ontological range and thickness of the whole American New Red may 
have largely originated In the small extent of the Massachusetts and Con- 
necticut series the earliest to be studied Another error may perhaps be 
traced in great part to the same source llirf New Rod namely, Is per 
alitently called New Red sandstone though In Eastern Pennsylvania 
a very small part of the beds, perhaps hardly one twentieth, are sandstone, 
and the rest are all shales or at most sandy shales In Massachusetts, 
however, a much larger share of the diminished series would appear to be 
sandstone , and that faot, together with the time-honored name of the 
English New Red sandstone was denbUea the cause of giving what is 
lithologically so inappropriate a name to our American rocks 
The accompanying little map of the Connecticut and Massachusetts 
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New Red la oomplled from the United States Geological Survey topo- 
graphical sheets so Ear as published (some parts of the Connecticut Held 
being deficient), and from Perclval’s geological map of Connecticut, of 
1849, and Prof. Emerson’s map of the Massachusetts New lied, and 
Prof Davis’ partial mapping of the Connecticut New Red , but a number 
of changes have been made according to the Indications of the topography. 
These geological maps gave, for our present purposes, chiefly the ontslde 
limits of the New Red and tho occurrences of trap The topography 
seemed to Indicate clearly the necessity of reducing the extent of the trap, In 
some places very much , and, even as now drawn, the breadth of the trap 
may be, strictly speaking, somewhat exaggerated, though probably harm- 
lessly so and not inconveniently for better consplcaousness. Notwith- 
standing tho short-sighted niggardliness of tho Connecticut government of 
the time, that did not enable Perclval to give in bis report more, he says, 
than "a hasty outline, written mainly from recollection,” of his ample fluid 
observations, his map has been the great authority for the Connecticut 
New Red , but It Is painful to And that the base Itself of the map la 
extremely inaccurate, not unlike other maps of that date, and oven later. 
In Btates further west and south It h probable, also, that he considered 
every bowlder of trap to Indicate that solid trap In place lay immediately 
below ; and consequently many or Ins trap masses have no corresponding 
topographical indications Prof. Davis has already made some Just criti- 
cism of the map, and, for example, has said ■ " that the little ndgea north 
of Toket mountain, marked with much detail of curvature on Perclval’a 
map, are disappointing when examined on the ground ” (U 8. Orol Sur- 
vey. 7th Ann Rept , p 481) It seems highly Improbable bnt that many 
of the numerous marks for trap on Porclval’s map cannot represent trap 
In place. In Eastern Pennsylvania, quite outside the region of glacial 
drift, exposures of trap In place are very rare, and It Is not easy to sup- 
pose that they can be anything like so oommon as his map would seem to 
Indleate In a region heavily covered with drift. It haa consequently 
seemed proper enongh to omit many or his smsllsr trap masses from the 
present map, wherever there was no topographical feature to corroborate 
their existence. The lick of the New Haven topographical sheet, not yet 
published, has perhsps led to the omission of some of the little trap 
masses that might hare been Inserted, bnt they would not be Important 
for the present purpose 

As Prof. Davis has justly remarked, many of Perclvel’s curves In the 
trap are simply the result of variations In the shape of the anrfkce of the 
ground, where the outcrop of a bed or sheet, dipping gently, retreats as It 
sinks Into a valley, or advance* as It cllmbe a hill, and such curves may 
be properly retained. But some of Perclval’s curves do not seem to have 
any real support In the topography ; and at other plaoes, for example, 
north of Middletown, the topography give* quite a changed Interpretation 
ljpr the structure. In Massachusetts, too, near Mt. Toby and at Urn east- 
ern end of Mt. Holyoke the topography seems to require the ohangee that 
hare been made tn the mapping of the trap. 
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The map shown. In spite of some uncertainly about the true limits of the 
different subdivisions of the shales, that the quantity of the New Rod 
that occurs In Connecticut and Massachusetts Is probably decidedly less 
than In Central New Jersey, and that the diminution is still most likely 
due, not to a proportional thinning of the savcral subdivisions, but to the 
total absence of the upper beds, leaving the lower divisions apparently 
not vory different In thickness from what they are In Eastern Pennsylva- 
nia. Their thickness, however, needs to l>e determined with more pre- 
cision by a closer consideration of the hitherto only scantily published 
dips. Owing to this evident diminution of the total thickness, It Is not 
necessary to retain, with reversed throws, the series of parallel longitudi- 
nal faults that has been proposed for Connecticut. 

The goological structure Indicated by the map seems vory natural and 
quite m harmony with all the recorded facts and to make no serious fault 
necessary The dips near Middletown and Portland and westward would 
seem to be very geutle, and “occasionally westerly " (J. 1) Dana, .dm. 
Jour 8ci , 1801, Vol xllt, p 440), so as to Justify the Indication given of 
a vory shallow basin there, bringing quite naturally the brownstono of 
the Norristown shales to the surface at Portland There seems to he an- 
other narrower shallow basin or two Just west of that one A very low 
anticlinal (not a great fault) north of Meriden apparently enables the 
same brownstone to crop ont so far north as Longmeadow, In the 
southern odge of Massachusetts The geological structure towards the 
eastern odge of the New Red, to the dip, seems to be much more compli- 
cated than towards the western edge . just as In New Jersey and Pennsyl- 
vania It Is so along the western odge, to the dip there. 

The fossil horizons can be estimated roughly, but probably without very 
great error The Esstbampton (Maas ) fossil would seem to have oome 
from somewhere near the middle of the Norristown shales ; the Portland 
fossils from the same shales, somewhat nearer their top, and the fossils from 
the west bank of the Connecticut at the Enfield bridge In Suffleld, and those 
of Turner’s Palls again Rom the same shales, perhaps still closer to the top. 
The fossils of the small detached area at Southbury also belong probably 
to thoae shales, bat possibly a little higher Tba fossils of Durham, Mld- 
dlefleld, west of Middletown, Westfield (Conn.), Wethersfield, Mlt- 
tlneaque Palls In West Springfield, southeastern Northampton (dose 
above Holyoke), northern South Hadley,, yhltmore's Perry (In Bander- 
land), Montague and the Horse Race (on Connecticut river In 0111), all 
seem to belong very olosely to one hortion, and that jost above the bot- 
tom of the Gwynedd shales. The fossils of Chicopee and those between 
Chicopee and Sprlngffald (poesibly those of'Springfleld, too, If not a little 
lower) and those of Sooth Hsdley Palls would seem to be Rom the same 
shales slightly higher up ; and the fossUa/rom Chicopee Palls again from 
the same shales, possibly still slightly higher up ; and those from Amherst 
perhaps yet higher. The foesll bones from East Windsor would appear 
also to oome from the Gwynedd shale*, but near their top ; and tboea 
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from Ellington and Manchester probably from Juet below their top 
Almost all the New Red fosills In theae two State* then seem to hare 
come from the Gwynedd shales as we hare eoen la the caae in the other 
Statea 

It may be worth while to giro here llataof all the recorded New Red 
fbaalla arranged according to the different Uoriaona for the sake of oaay 
eomparlaon beginning at the bottom and proceeding upwards 

Norrihtowm Bbalkb 


Very near the bottom at Weehnwken N T 
Isohypterns Bnonll Newl (Nawb TJ S llanta (L P CraLtcai An Nalmllst 
Oool Sirr M xlv p 41) xx i 216) 

Estherla orata Lea (Y J Ueol Surv Poutmarks (do p 244) 

Rep 1888 u ->4 29 M) 

Likewise very near the bottom at Shady Side N J 
h»tl er a orata Lea (N JOB Rap 1888 Imperfect remains of I sliea (do ] p 20 S) 

PP 24 J) 

About dVX) feet below the top below Norristown and at Ft Waahlng 
ton Pa 

Undetermined plants fo ind a few days ego by Prof Hellprfn s (,eoloj,loal class 

About 8000 feet below the top at Greenville tour mllea and a half 
easterly from Doyles town Pa 

Calami toll plant (Hohleonoura plan loos C alamltea D undetan ll led (A I 8 1 roc 

tils lontT) near Doylestown (N Vat xixlU p 7 Feb 18D4) 

Y Ac Sol inns IW p 17) 


Towards the top at the Rocky Hill quarries a little west of Hartford, 
Conn 


Footmarks (UltCllC Mass Gaol Rep 1411 p 444) 


Toward* tho top at Eaathampton Maas 
Olaibroptarls platjrpbjlla Uroug (Newb Mtlluik alllol to Bud Sue Lamk (») 
Mon x)v p W) (Ultohc lob p 6 

Bronbsoi i glganteum E II (Buppl to 
lohn p I) 


Towards the top at Wilburtba N J 
Estherla (N J O fl Hep IMS p 28) Plant remains imperfect (do p 8) 


Towards the top one mile above Prallsville N J 
Esthena(N 1 Cool Rep 1888 p 30) 


Near the top at Newark N J 
Lepldodendron Welthehnlatmm Pm) |N 
JOB Bap 1*78 p 26) 

Equlsetuin Merianl (f) (Newb Mon xlr 

P ») 

Stooultaa longlfellua Emmons (do p 9 .) 
Near the top at Belleville, N J 

Lepldodendron Wolthelmlanom Proil 
(N J O 8 Bep 1878 p 26) 


Clathmpteris platyphylla Brung (do p 
94) 

Palis) a Brauull Endl (doobtfhl) (do 
PP l* 84) 


Bone fragment well pr es erved (Cook 1 
1 Oool Bep 1888 p 84) 



1894 ] 
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Near the top at Portland Conn 
Dendrophycus tnasalcua Newb (tame u 
Desorll Lesya Newb Mon xlv p 8.) 

Cunlt-bnoldeimarmplalolili. is b U (Ich 
P J» 

Brenfoanim exeertum E U ( lo p f ) 
lalldiun K U (d | M) 

BUlimanlum K U (ilo p 

«0 

Near the tup between Wethersfield and Hartford, Conn 

Pleotroptema (Bouioldlclinltes) mlultans E U (1841 p 48 

Near the lop, at Sufflcdd Conn 

Alga (Hitchcock Min Oixl Hop 1811 
P 431) 

I lent possibly a Voltxla ( 1 1 | 411 ) 

Near the top, on Mt Holyoke Mass 

Brontoioum TalMum L II (Icb p 08) 

Near the top, at Montague City one mile aoulli of Turner*! Fall* Maas 
Trldentlpes lngen« V II (IcU p 8J) 

Near tho top at Tumci a Falla Mane 
Paohyphyllum simile Newb (Newb Min ^InlgnuLhnu* mulllfirmii F II (lo p 
liy i 88) °0) 

rachyphyllum brat I foil ira ( 1 > p Hi) Brontoioum glganteum X I! 8 i| r 1 

yx rcgrlnum Soblmpir ay proximal nn J |[ (S i) 

(ront D B G Buv Mon rl p 10b) p 21) 

Aclin rpterlx qivlrlfiliata Font (Fut Brontosoum ulnuscul i li I II 1 p "l) 

Mon Yi p 121) cssvtim b H 1 y 17) 

Ischyptens ovatiix W C R (Newb BllUmanluin K H (do p 

Mon xlr p 27) 09) 

Xschyptoms tenulceps Ay, ( 1 1 88) Broi to* urn Lao lactyl im K II 1 p TO) 

parvus W C R (do 11 Kill) I Iealomls mlrabllls b II 1 (81) 

Anomoepus interim im* b II (Sip p ) Auam ap is minor F IT Tel i 18 

o irvatiu F II (do p 0) Vnlsopus Dewsyan is r H s i| p ft 

minimus R H ( lo p 8) Ail laopus (,molll» b H ( Ich | i ) 

graollllmus b II (do p b) Amblouyx plganleus 1 II di p "1 
Vnisopns graclllor E H ( 1 > p 0) lyelllanux F II ( 1 p 7 ) 

Brontoioum dlvarloatum E U (do p 7) Grallator cumorlua F II (rti y 72) 
Grallator pamllelus E n (do p 7) tonins E II do p 71) 

graollie C K H ( l» y M) gnu-LIUm is, 1 H ( lo y 71) 

Leptonyx lateralis X H (do p 8) cunpatiu F II lo y 3) 

Comptlahnus obexui E H (do p 9) riatyptornn recta E H f lo y 81 

Trlli am ns e lagans F H (do p V) ' rarli a F II ( lo p 86) 

Antlchslropns hamatns V R (do p II) gTaollltma F II (rl . p DA) 

Uarpedaot) Ins crassoa E □ (do p 12) Trldeutl pen elegant lor E II do y 90 
gmclllor h, H (do p 19) Gorrlpae laoertol lens F II d> p 98 

I nunla obsourm B It (do p 17) PI am iruis qnadrupcs E n (do I 102) 

Bliulonsundolahu E H (d i pp 68 84) Ty popns abnormls K H (lo p 108) 

Trlsnloos laqoeatu* I H (to p 19) Fleotropterna mlnltans E H (do p 

Gramm lehnua alpha E U (do p 19) 109) 

Ampellohnns suloatos B H (do p 10) Pleotr op te r na angnsta EH (8np y 67) 

(‘ Pomlbly a plant ) llneans B. H (do p r?) 

Cllnuoodlohutn oorrugatos E H (do Harpedactyhu graeflla E n (Ich p 111) 

p 90) Tlphopea triplex E H (do p 118) 


BronUiroum (Ornltlioldlcliiiltr ) gigau 
te ira E IT (do pp 460 486) 


C rallalcry.nu'illlmiix b H lo p 74) 
Is x-funpo Mo sd.il I IT do p 120) 
op Ruin M >odll l II li pi ) 
lltplkhnuieiyuus L U lo p 113) 
Impressions of bones ayyar nllv ornithic 
(W B R gen II at N l HI 1 sc 
Proc \ 1 vli | 2») 
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Anti) us I ifl liw P H (do p HO 
Chimera Barrattl T II (do p 11J) 
laooami e strata h U (da p 120) 
Otosoum Mood LI L II (do p Ui) 
Macro] tenui vutg ins h H (to p 129) 
tils orlLaus L II ( 1 » p 129) 
Bhcparila palmlpis T II (do p HI) 
IdfUDCullpcslatiu I II (d > pit. 
BeleuLchnus lalcatus h II (do p IJJ) 

brut Lust ulus p II (do p 
lM 

lloplk hmis poled™* p II (do p 13G) 
Uoloara amdttla L n (do p III) 


Holi ura angulnoa E □ (do p Ml) 
Fsorampe arcta P II (do p 142) 
oraata F II (do , p Ml) 
Harpagopui dalilus E U (do p 148) 
BlftmmUpea arolopondroldeus X U (do 
1 1 . 1 ) 

Hexa| o llLhnui horreua F II ( lo p 158) 
C iposa trliiinls I IT (do p 1 J) 
Lulsuloiu Mnnhl r n (lo p 180 ) 

lnU.rmi.dius 1 II (li p 181) 
I insult us mlnulus X 11 (d. p 1(1) 

C lolcuLarhu rctrahens F H (I. p lft) 
lnafftnu F U (do p li I) 


Near tbe top, at the Lllv Pond Quarry, on R Field b farm, In Gill 


near Turner’s Falls, Musa 
Acanthkhnu* alternate! F II (Sap p H) 
onguLueus L H (d . p II) 
tn\i marts h H do p 1 ) 
Cope/a (TO|ln(Oata X U (do p II) 

I unt tala 1 II (do p 10 
Oonopst I Ion t iirtiis P H ( lo p If) 
Ilarpci us tapillarla F II (do p 16) 
Pagltiarlus olternans E II (do r If) 
JIlsuU I1» un lulatus p II (do pp V 80 

Broulo/oniii clganlenm F II ( lo p 24) 
approximation h U (ilo p 

Broutcuoom mlnnaonltnn E U (Ich p 
«l 

Itrontozoum tuboratnm F H (ilo p Ob) 
Float .min mlrabtlla E II (do p hB) 
Anlaopiu Duui tanus I II (Sup p 44) 
gracilis E II (loll p 02) 
OrallaUr fnrinoaus E II (do p 78) 
Argnsouni disparidigltatum p. II (do 
P «) 

Argoroum partdlgitatnm E II (do p ^) 
Trldcntlpcs ekgantior F H (do p 90) 
uncus E II (do p 92) 
aigantllhcrium oaudatum, E II (do p 
06) 

O Igantl thorium minus K H (do p 96) 
Kjrphepus Field! E II (do p 97) 
Corrlpi ■ laoertoidens E H (do p.98) 
Tanodaotylus caudatua k. H (do , p 99) 
Apadohnua Urcuraagani E U (do p 
10UI 

FlaaJornJa quadrupea, E, □ (do, p. 103) 


1 It ait.rnia pilulatus I II ( lo j 101 
Orthodact) lua llorifrni* P II (do p 114 
lutrovergeiu I H (do I 

1M) 

Onhodartjlus Qtxiloqnu 1 JI (d>,p 

Aracliniohntui dehlact us 1 II (do | 117) 
Marroiiterna tllvarlcam. I H (to ) 1») 
* gnu lll|ta E II (do ] 180) 
( liUrothiroldm 1 11 ul at us ] It (do p 
131) 

Saltalor cnndatUH T It (di p 118) 

C htlnnoldLi luotdeua p II (do i 140) 
IloLoura surgcns p II (do p 141) 
an guinea 1 H (do , p Ml) 
Pxooampc arcta t H (do , |i M2) 

1 Ullclinus anomalus l n (do p 140) 
typugrai hua L 11 (do p 140) 
‘ [ectlimtiu P H (Sup ) 85) 
liydrodromus P. 11 (Ich p 

IIS) 

Acanthlchnus cunorlus E II (do p 151) 
isJtatorius, E H (do p 

Acauthlchuui tardlgmdua, E H (do p 
151) 

BUoroullpea elaohlstotatus, E H (do , p 
154) 

Hoxapodtohnus magnns B H (do, p 
1*8) 

Cochlea arehlmedea, FI (do , p 163) 

TTaJ ywInhnnf liqniUtTT (do p 182) 

tardlgradns (do, p 153) 


Near the top, on Fleld’e (kno, In Gill, near Tamer’s Fella, Mies . 


Plant tan feet Long (Hllcho Iohn.p 170) 
PUtyptemadlgltifrada X H '.(Ich , p 3b) 
Apatlchuus bellus B U (do p 101) 
Electro ptems gracilis X H. (do , p 109). 
Ortbodactylos lioearts, E H (do , p 115) 
Btenodactylos ourratus, X H (do , p 117) 


Saltalor Upedatua, X H (?) (do p 137) 

H ami pea dldaetrlaa E H (do p 150) 
Oouopuldee larraUa, X B (do p 163) 
Kfnraullpea laqueatos, X H (do p 153). 
BlfUrecltpea tubercclatta, XU (do, p 
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(jrammfpni eri*matui E H ( lo p ijf ) 
unonlinalui EH I > p 

LIU f,ra| hui l lemglyi hk iv 1- II ( lo 

P 1 «) 


1 llhof,ni h ih c r UK iU Is EH I) |i 
lft 

lo III Imiiaikii e i 1 H l ill) 
«| li u.m| » I irv ilia V 1( ( 1 111 


Near the top in Field 8 orchard In dill near turner a Falls Moss 
Anlnopu* gracilis F II (Ich [ 02) stmllpi a latus E U (do ] US 

Near the top at the quarry near Uoswoll Field a house in Gill Mass 
Vnamoepus major E II (Teh p S') 

Probably in tlio Norristown shales at •ioulhbury Conn 
I ret trunk (Hitchcock Ro| 184 1 p la) t IU | ter s |,ra 111 I II It V vl rry 
Mon xlv i j ) 


Gwynedd Sualeh 


Towards the bottom at Egypt N C 

Act Mlohidea Fgypuacu" Immoni (Font Mon vl p 90) 
towards the bottom in lha Deep Hirer coal field N C 
Acr ntlchl In prlDceps Nchonk (*) (1 out Ilct)oceihal ucIckuu Let 1y lo | 1 I 
Mon vl | bj) Heloton aroln ki si- him lo i 81 

I anueUgUR in) i I . Cope (Cope N C prlaeue Lully (do p ill) 

I .col llcp IS o App I X.) 

Towards the bottom in the Dsn River coal fleld N C 
Clndn le| le Mllniterl BchlropcrC’) (8 Jilt Estherla civet i Lea (T R Jonei eol Mas 
Mon vl p 99) Vll ISM p as ) 

nebxlon 14-all Finn (Cope h l Oeol 
Hep lb B App p 8 ) 

Towards the bottom in North Carolina 

JBqnUtUuu Honor*! bchlmpcr ( Font U n HphenoramlUis Bogerelmuu Fo t ( lo p 

Vl p SB) M) 

Towards the botiora (?) in Moore county N C 

Belodon Carclinlensls Emm (Cope N C Helodun primus Lcl ly (rtc p 81 
Hep 1H7B \p| p M) 

Towards the bottom (?) In Montgomery county, N C 

Belodon prlsuu Leldy (Cope N 0 Rep 11TB App p Bi) 

Towards the botto n (?) In Anton county, N C 

Belodon CaroUoleneli 1mm (Cope N C Rap IT! App ] 81) 


Towards the bottom, at Clover Hill, Va 
Sohlaoneura planlooatata Rogers (Font 
Mon vl p IS) 

Bohlmneuis (?) (1 ipaotmen) (do p IB) 
Vlrgtnleuts Font (do p 18) 


roetichtdes mlctophyllm Font (1c 


7cm. (do p «) 


t (do i Font (do p 4B) 

Aftamoarpn plalynuhla Font. ( lo p 47) 
pent! carps Foul (da p 48) 
Cladophletds ovata Font (ao p BI) 

; unit 145 9 a prihtmd jure 16, 1894 
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Madopblil lamiorojhjllii I nt (do p rtir ihslliini In i initio Font (do p fl) 
A (tenophjllum Iruutaliun Foul (do ) 

riH<lo| blctila paeu lowhitblensl* Font (<lo I J) 

1 Otennphillum grandllbllun] Font (lo p 

Lourhopterlt Vlr^tclennti Fufit (do p 7fl) 

Ml Cli im i hjllmn klMinteura Font (do p 

CUthroptcrla plat)|hslln vnr pxpann 

Saporta (do p AS lodo/imilUs Lmmonai Font Ido p *S) 

PseudodantEoiMli rotlf iiluta tint ( to p tmulatrlaliia Ri*. (d p'l) 

At i Splicim/ainlles Kogeralanua tout (do p 

Psonl idnn iojiIi mrsma lout (do p 84 

Ml Bali la nuiltift la Font lo p 18) 

Ra*,uioi teni rholf Im ( ) 111 p rs) Lndeltimnu. 1 cones ( lo ] 111 

nicranoi tills Bine ( I | I | 8d) 

Toward* tho bottom, nt Midlolhian, Va 
Attcrooari in Mn,nmtials t nt (Ftnt ftinipliyllum taxlnnm T and II ( lo p 
Mon \i i «) rs) 

Fiendodau ioi ala roltculntn Font (do p rodo/iunltu teuulatnatui Borers ( lo i 
AO 78) 

Pttroi h) Hum afflno IsatlurM ( In p AT) 

Towards the bottom, nt Gowry shaft nenr Midlothian Va 

Acruatiilulu Unman fi llna Built) (Font MirtcinJdes ImUatus Honb ( lo pH) 
Mon 1 1 p _8) /umlustrobui \ lrginleiisu Font (do p 

Aitostubidia rbomblfillus Font (<lo p «>) 

2 I 

Towards the bottom at Black Iltath, Va 

Acroatlcbldea llnnaxorollua Bunb (Font Mon \l ) 28) 

Towards the bottom at ABpInwall abaft, at Manakln near Dover Va 
Equlsctum KogenJ S-himperltont Mon PircplerU rarlnen Is Font (lo p SB) 
si p 11) C la lophlebla auhtalrata Font (do p 42) 

Aaltmcarpui Miglnlensis Font (do p Lonchoi tirli Mrgiulonala Iimt (do p 
43) 51) 

Towards the bottom, at Carbon Hill, Va 

Schlaonenrm planlooatata Hog (Font Cladophlcbla aurlculata Font (do p A0) 
Mon il p 18) IMeudoilannvpsU ntlculata Font (do p 

Aoieettchldaa rtaambllnUua Font (do p (10) 

82) CknopbjUuni Braun Ian urn Tar a, 

Mertenildea bulladu Bonb (do , p 19) Goepp (do p 78) 

Aatenxsrpos Vliflnteosla Font (do p PDdaaamltea trnulatrlatna Rog (do p 7B) 
48 1 Balers mulllMa Font (do p 88) 

Peeoptena nrlnerrt* Font (do p 48 ) 

Towards the bottom, at Deep Run, Va 

Podoismltei lennlstrlatus Rog (Font , Mon rt p 79) 

Towards the bottom. In the Richmond basin, Va , 

Oitaptena gradlli, J n R (fsawb Mon. Dlolyopyge macro™ Egt (do p 11) 
zlv p II) Isobypteraa oralui VCR (do p 11) 

Towards the bottom, in the FannvUle, Cumberland oounty, Va , area 

Bqulaatum Rogtnd Si him per (Font. Moo Fodoaamlte* Unolurlatna Bog (do p. 

Tt»U) 79) 

ptarophyUom doctneatum, Emmons (do , ChelroJapta Milniterl, Boblmper (do p. 
p #7) 89) 

Bambudom (T) (do , p 90) 



Errata. 


Please insert the two following lists of fos«lU at the first 
break on page 209 : 

Towards tlie bottom, about two miles north of west of Eiulgsvlllc, 
York County, Pn. 

Bslodon Prisons, Leidy (Cope, APS nepspeaunu Veulleianus, Cope (ilo , (i 
Proo , 18*6, Vol nHl. p «S) 401 ) 

Bslodon CsnUneiulf, Emmons (do ,p, 408) PsUrocluniu api«UrbUniu Cope (do. p 
Palvosaums Frsaerianua,Cope(do.,p 404), 401) 

ftoeboprion exphodon, Cope (do , p. 404) Thecodontnssunu glbblilen«, Cope (do., p 

11 suit cod os. Cope (do , p 404) 404) 

Towards the bottom, four miles "eastward ” from the Goldstaro fossil 
footprints, York Co„ Ps • 

Rsmuhu rngonw, Wanner (Pa Geol Hep , 1*87, p. 27) 

On page 212, eight linen from the top, instead of “ Rending " 
read Pennsylvania. 

On page 214, seven lines fW>m the top, instead of “ bottom ” 
read top. 
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( lilhr I tor L» |latyph}lla Ur ik di P Ft)ih I | li Marahn Seal (1i p r 
■H) lJr| lur it louglui 1 1 tlub New I ( lu | 

Near the bottom at Mnltlliflild Conn 

lacb}pteni*oiatua W L It (Ncwl M n itr nt >01 1 khutuim F II sill 
zlv p . ) I hi p 21 

iBChjptenia fUltns Ag ( to p 31) IH alon h 1 1 il F II (111 | Id 

lypi i us gnu-ili* K H ll i 1) 

Near the bottom at Middletown (vteal of the Tillage) Conn 

luot 1 1 uuleterralml (llitcht tail | Anuuj u Dew n m F II I h p fll 
4 1) gtl In. P H (do I 

Catopterui gmcllla J II B (Ncwl Mon Chlramra Uurrattl 1 H ) lo 1 11 

xlv I 4 ) CmilLularlna retiabom E II (1 

Cat i Ur u anguIUUbmila W C H ( ) (do 113) 

I W) 

Near the bottom at We8tflt.li] Conn 

lakh) i lerui ovatua W I H (Now! Mon Jarhjptcru* ianrrui W t It (') ( I r> ( 1 
xiv p I ) CatopUr ur angullUformla W C It < ) (1 

Iach> i term ftiltua Ag (do p P) p 69) 

Near the bottom at the Cove in Wethersfield Conn 

Fnoold and* terminer! (me Kltrhcaok C ir\ (pel laoertcri leui E tl (I) p Ii - 

llaaa Gool Rap 18il p 160) Anom up la ourvatni (do pit) 

Plant! unUterailned (do p 4ol) I latyptema Deantana E II (Iih p 89 

Coprolltn (7) (do p Ml) teuula h H (do \ 81) 

Brontcuoum gUanteum E H (Suppl p dellcatula E II ( lo | 81) 


Bronlojonm mlnnaonlum E H (do p 21) 
Brontoaoum dlvarleatum 1 U (C II II 
Beat Nat. Hlat boo xxlv p 121) 
Hroatoaoum BlUlmulnm F II (do p 


Anom wp la onrvatus (do p 1 1) 

I latyptema Deantana E 11 (Iih p 83) 
teuula h H (do \ 81) 
dellcatula S U (lo | 31) 
Omlthopua galllnaceua F H (di p «7) 
graoillfr F H (do p 88) 
Trldentlpea Inalgnla E IT (do | H) 
Flectroptorna minium (do p 100) 

clegana F H (C n H B 
N H » xxlv I it ) 

Pled rop tema gTacllJi K H (do p 122) 
Platroptema llncani F H (Suppl p *1) 


Arnuoum dlapaitdigttatnm E H (Ich Pled roptc me gracllJa E I 

p 82) Platropterua llncani F H 

Argoaoom parldlgttatnm E H (do p Pleriomlo glganteui C 11 
82) xxlv p 122) 

Oral later cnneal.ua (C H H Boat N H Plealomli Bq nail pea E K 

B , xxiv p 121) n ip (do p U 

Orallatoc teuula (do p 121) TrlhamOf glagana E U. (< 
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Trihainua iiihkuoj ( H H (ilo p 122) 
Trin njpu* liptodactylua F II (lobn p 
111 ) 

linn L<lact> Ilia n up (( |[ 11 H N II 
b ult p 122) 

1 \ pr I ua abnormla F II (do p 122) 
Conipcb hum n up (do p l> ) 

Anc> mpu* heleroelLtue F H (lab p Ml) 
Araiithlehnn* tunoriu*, E U (do p 
1W) 

Aiantblchnuv cunorlinivar inllnean* L 
H (do p 1SJ) 


iLaniblrbniu punoriui var alatua F U 
(do p 13V) 

f onopaulde* larvall* F H (Ich p 1M) 

I nlaulrm mlnuUu (( H II B N H 8 
p let) 

Biaultiia (do p 12") 

1 rlttul) ua (do p 1_2) 

Corhliibnlu, 2 ap ( lo 1 I2 1 ) 

Sa«Ut*rluv aud other footmark* (do p 
122) 


Near Ike botlom al Milllm-aque Falla, in West Springfield, Mass 

Footmark* (Hitchcock Maw Qeul Rep 1841 p 4WJ) 

Near the bottom, al West Springfield, Mas* 

Coprollta ( ) ( llltchuoak Mia Goo) R< p 1841 p 4(1) 


Near llio bottom, in southeaatern Northampton Mass 

Antaopui grai Ilia F 0 (loh p 82) Brontoaoum laodju t)lum E II (do p 

Hrviilonum mlnuaculum E II (do p 70) 

M) Brooloaoum iilganleuin I- H (Sup 1,21) 

Ilrontoroum exaertum F H (do p **) approxluoatum E R (ilo i 

valid tun E II (do p 6H) 24) 

mill maninm £ H (do p i rldenllpea lukena F 0 ( Ich [ Ml) 
f8) lodanla > 0 (do p Jl) 

Palaaupui ( lartt 1- H (do p 12 ) 


Near the bottom in South Hadley, Maa* 

Anlaopua gracUia, E H (loh p 82) Grallalor lonuiv F H (do p 78) 

Bmntoxoum HllUmanluin E H (do p BB) aracllMmiu F H (do p 71) 

laodactylum E U (do p 70) Batrachcadei nldlOcaoa E U (do p 128) 
Grellator ounorlua E II (do p 78) 

Near the bottom In the north part of South Hadley, Mas* 

Anlaopua Dovrcjaqui E H (Hup p 48) BatrachoMoa nkllflcaiia (do p 128) 
Brontoaoum glgmntoum F H (Bup p 24) Otoaoum Moodll K H (do p 12fi) 
(•lallator ouneatu* £ H (loh p 7o) 


Near tho bottom, at Whitmore'* Ferry, In Sunderland, Maaa 
Plant* (Hltobo Maaa Oeol Rep , 1841, p Pachyphyllum atmllo Nawb (do p cxll) 
4S0) lacbyplerua ovatoa W C B (do , p 87) 

■ (do p 4M) > MarabU, W 1 R (do p 29) 

veum planlooatata. Rot (Newb , A (awl all W ( R (do p 80) 

aaun iriv p 12) ' parrua, W C R (do p 46) 

Clathropterla platjphjlla Bron* (do p ■ lata* J HR (do , p 48) 

84) hmuloap* A( (do , FI t, Tit) 


Near the bottom, at Marsh'* quarry, In the southwest part of Montague, 

Maaa 

Anttobalropua pflulatu* E H (Sup , p 10) TrldentlpealnalfTila, E H (do , p 81) 
Trident! pea eleeana E H (do p W) Chlmwra Bara til, E. H (T) (do , p. U8) 


Near the bottom, at two mltee louth of Turner’! Falla, In Montague, 

Maaa. 

Tridandpea elcfana E H (loh p 90) 


Near the bottom. In Montague, Maaa 

Clathroptarla, obacore (Foot , Moo rl, p M) 
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Near Ihe bottom, in the north part of Montague Mass 
TridcDtipexUihU a h H (Ich p r «J) 

Near the bottom at the Horso Ttace in Gill Moss 
Broiiti soum gh, 11 Leum V II (*Mp i 21) On lih i u Ralllnaci » I II ( 1 pi) 

approxlmatum h H (li r lri lcntiiiei li niu. t II lo j nj) 

24) (.login < I II lo | 8 1 

Argoiium parldlgllatiun I II (Icb p li algid* h H 1 | 1 

o ) H I Ilchnui c iunt(l 1 A 

Near the bottom In Gill Mass 

Dlotjophylluro or ( am | lor orla (Font Min tl p 4) 

Somewhere near tin. bottom at Springfield Mata 

Anohlaiurua pr lyjclua (Hitchcock Bui P < 0 |r life ( ) (Hltchc Uau. I col R [ 

1. hu 1%6 p J9 an 1 Marnh Am 1811 i I 1) 

Tour <*.1 uivu p 3.12 1HSU) 

Somewhere near the bottom one mile south of Chicopee, on the roiul 
to Hprmgfleld Mass 

Anc>m| I* (Saiimldlchnltoi) bcteruclllua Ilectrui terns (Hsunlllchnltcs) miultana 
t U (1811 p t'W) K II (1841 p 48 

P lamarchuiclgas K II (lei I ION) 

Somewhere near the bottom at Chicopee Mass 

Plant rcwmlilJuf, Lcmania (Hltcho Rep 1411 p4ifl) 

Somewhere near the boLloni at South Hadley Palls Mass 
Plant undetermined (Ultcho Man Hep Harpagopus (luhlm. t H ( ) (Icb p 148) 

1841 p 4U) Fishes (Nawl Won alv p .1) 

Towards the bottom at Chicopee Palls Mass 
Plant perhaps a Fucot 1 (Hltcho Maw Argoi um Uodfleldlan no I* II (Ich p 
Hap 1841 p 433) 82) 

Fn tin arks (do p 4bA) Argomnm dispart Hsltalum I U (Ich 

Pycnodout fl*h tooth (do p 4M) ]> 82) 

Aceutroi boms Chi oopensls Newb (Hewb Omlthopui galllnacc » F II (do p ST) 

Hon xlv i 0) 1 olemaichns gl^aa K II (1 ( 1(H) 

Towards the bottom at Ellingtons N C 

I sccopterta HOnstert Bohsnk ( Font Hou ( helrolopls Miinsterf Bchlmpor (dc p 
li p 102) 108) 

Lacco( terts slegana Prss) (do p 102) Enulsotum Hogaml 8cblmper ( li r 100) 

Loucbopterls oblongna Emmons (do p Podosamltes Smmond Foot (do p 111) 

101) Iterophyllum doouMstum Fmmons (do 

Bagenopterls rhollblls (do p 104) p 111) 

A< rostlcbldes rhombifollni Font (do p Ptendodsmeopsls rcttculsts Font (do p 
108) 118) 

Psllmya dlfltua Emmons (do p 107) Ctenophyllum type of Imbrtcatum (do 

p 118) 

Below the middle, at KIlnesTllle, N J 

La me 111 branch undetermined (N J Gool Cyprts (do p 30) 

Rep 1888 p 29) Egberts (do p dO) 

Near the middle, at Manchester, Coon 

Ancblsaonis major Harsh (Am Jour Bd 1889 xxxrtl p 381) 

About the middle, at Haywood, N 0 

OUdophlsMs obtesHoba Andma (7) (Foot, ■ Otenopbynnm Bnunlsnum rar 0 Goepp 
lion vt, p. 108) (do , p 112) 
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Perhaps about the middle, at five miles north of Haywood, N C 

Batura multlflla Font (font Mon vi I IIS) 

Perhaps aboot the middle, at House's quarry on the How river, N C 

rtenophyllum rminoni! Pint (Font, Pterophyllum ■patulatum Font (lo |i 
Moil vl p 113) 114) 

CtenopbyUom llnearts Font (do p 114) Zam I »lrobni Fmmoml Font (") (di p 

117) 

At about 1500 feet below the top at the south entrance of the Heading 
railroad tunnel, near Phcenlxvllle Pa 
Plants (II C Louis sueac* 1831 \ol 111 Ganoid fish (<1o p 2361 
p 2J3) Saurian (?) (do p 293) 

Unlo 2 species (d > | 29 ) 

Marino lamellibrau bs 4 species (do p. 

2S5) 

At about 1000 feet below the top, in the Reading railroad tunnel, 
near PlicBalwille, Pa 

Eatheria Hindi 1 T Flip Jones (Oeol 1 Imnlnsf) (do p 110) 

Ma« uil \ lli p 51) F )Ulsctnm (silmnnate Hr* (do p 110) 

1 stberia Lcurlall I Rup Jnnea RcdS 8 nr Pu nuanutislonglflllu* I mm (do p 110) 

Buckmotinty Pa (do lsyowl p sai) Qymuncaulua alteniatua Putin (to p 

Ganoid flshea (Teldy A K S Proa lHoJ, 110) 

Apr 3) Fir f ones (Lea V J 8 183f axil p 123) 

flepayaaunw (S) toelb (do do) (Tlicao ( alsmltcs punr lata (do p 123) 
arc Beludon Ueth aoeordlng lo ( ope ) Dlclyocaulnsstrlatiu (do p 124) 

> urydorua aerrldcna (do do) Eathcna ovata lea (Wheatley V N 3 

Comptoaaunia(’) (do do) Pnic , IH61 Vol xixll p 44) 

lopclor durus (( ope do IRTS p 249 and 1 stherln parva Lei (do p 43) 

A I B Trans 18TR all p 2S) Cyprta 2.p«lea(do p 43) 

Tklodon Carolinlenala Fuiiu (Cope X P Myaotles Pennaylvanlcus Conrad (A S S 
B Proe 1MB xalil p 4(B) Proc 1867 p 8b) 

Betodon leptunu Cope (A P 8 Trans Rad(ideplaapealaaui,Fnini (lea do, 1367 
1868 xlv p 30) Jut) 7) 

Rhahdopell* lon(,txplnli Cope (t) (do p. Cenlcmodon snlcstus Lea (do 1HM, Mar 
174) p 77) 

Dloynodon roamsrinua (do 232) Chellchnus Wymantanm Let (do p 77) 

Batiachlan tranks (Cope do p 242) t atopterna cnc-Uia Bed! (Wheatley, A J 

Coprolltea (Wheatley A N 8 Proc I860 8 18hl p 41) 

P >10) 

A. I about 1000 feet below the top, near Yerkes Station, Montgomery 
county, Pa 

Uadlolepii ele*ani Emm (Leldy A N 8 Proc , 1876, May t p 81) 

At about 1000 feet below the top, at the Owynedd tunnel, Montgomery 
oonnty, Pa 

Cyprta (Lotdy, An Nat. 8d Proo , 1867, RhabdopeUx longtaplnta, Cope (A P 8 
Jane 16) True. 1868 xlv, p 174) 

Batmohtan (T) bone* and teeth (do , do ) Tuneodut aoutua, Leldy (A N 8 Proe 
Radlolapta a pec loan* Emm (Lea do, 1867, June, p 167) 

1867, July 7) 

Eurjdorua aerridem (?) (Leldy, do , 1863, 

Ape 6) 
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Toward* the top, *■ 2000 feet or more above the coal measures ’ at Lock 
vtlle, Chatham county X C 

Ha«enopterts rh ilfolta (Font , Mon xn p ft r | lijllnm 1 1 cllnnlum 1 uun (1> p 
104 1 112 

I'&lhtsia Bran ii I L 1 ndl (<1o p 1U') /mnl wtrobn- VmmcmM hunt (*) ( In | 

Clieirole]is Uilnslcrl ScUlmier (1 p 11" 

ion OtiMiultcn Cun Uurnsls 1 ul (dt l 

Cyca lltc« nocmirl Schenk (*) «lo p 117 

10i| AnuifanAf) ( 1 i 118) 

Cjcaditcs 1 inipfollnt Emm (*) (is p Armicuntu ( aroliueiuls F nil (dr j 
110 I1J) 

Towards tlio top at Ketch’s mills in the cast part of East Windsor Conn 
Bones undotennlnod (I till lie Mass ( eol Rci 1M1 i SU) 

Towards tho top, at Ellington (Ct ) 

Bones undotormlnoil (llltcbe Mass Tcol Kti 1SII p 804) 

Perhaps to waids the lop at Amherst Mass 

Fishes (\ewb Mon xlv I 21 » 

Towards the top, at Washington's Crossing, N I 
lalheria (N J Geol Rop ISffl p SO) llshcs(lo ] 80) 

^ cry near the top, at Tumble Station X J 

Footmarks (Nason N J Geol Hep 1S8S ] 0) 

Lahbdam Shales 

Toward* the bottom, at Little Falls and Pleasantdale, N J 

Hants abundant (Nason N J Oeol Re| 1888 i 21) 

Towards the bottom, near Fellvllle, X J 

f yprii (*) (Nison N i Oeol Hep 1188 p 22) 

Towards tho bottom, at Fields’ copper mine near WarrenTille, and 
near Plainfleld X J 

Estheris (.Nsaon N J Geol Rep 1888 p Fishes (do ] j 29 10) 

«0) 

Towards the bottom, near Washingtonville, If J 

Plant* (Nason N J Oeol Hep 1888 l 2") 

Towards the bottom, near Martinsville, N J 

Tree trunks and fern* (Nason N J Oeol Hep 1888 p 27) 

Towards the bottom, near Pluckamln, X J 

Plant* (Nasou N J Oeol Bap 1888 p 22) 

About the middle, near Xew Providence, X J 

Plant* (Nason N J Oeol Bep, 1888 p 28) 

About the middle, near Whitehall, X J 
TrMratlpea lnirau, K H (C H H , Boat Brontomun SMLmanlum P II (do p 
Boc N Hist , rate p 122) 122) 

Bnmlosoum flfanumn, O U H (do , p Ormllaior tormoau* E n (do p 122) 

122) 0ml later parallel™ F H (do p 122) 

Brontcmam ndnnsenlom, E H (do , p. onnorius B H (do p 122) 

123) Anoaapustntenaedlui, B H ido , p 122) 
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ApaUehmn nuiu ( H II (to p V”) Brontcaoum dU tricatum b n ( lo p 

Antalo) n ii gracilis E H (do p 1 1| 90) 

Bnutoroum Uoda tyl i i (( nok N J 
tieol R«| 1880 p 06) 

Towards the top at Pompton furnace N J 

Iscbyi ter s Agaalxll W ( K (Newb Mon xiv ] SO) 

Perhapa towards the bottom one mile south of Goldsboro York 
county Pa 

Rom tits rigaaos It am nr (A Wanner Broutnroom Sltllmanlum P II Jo i 

Pa Q ol Ho[ 1687 | .7) 113) 

A(ga(lo p 21 ) A lialchn is gracilis E H ( lo | l’S) 

A torn c| as tin llllmu* f II H (Bast 
Nat U1 1 I roc xxlv p 1-1) 


PEBk&SIK SHAIE8 

Near the bottom at Smith Clark s quarry near Mllfoid N J 
Paleo) hj on* Hi laclfonnln II ( Lewis Polomart hoi glgas L H (do | 123) 

( V N a Pror Mot IS80 ] 98) Arguxo un dUiwrldlgHotum 1 11 do p 

Be him eim | Innlccatata Rot, (Newl Ul 

M il alv | II) Otozo im parruin C H II (do j 1*2) 

hqulsetum Rogirsl 8olilrarer(do p 86) l nls ilo u ma*r as C II II (d p 1 i) 

LbelroleilsM Insterl Bit lm|«r(d i 8J) Bagtttarlus (do | 122 

i latluoiterls]lalyrliylla Big ( I p Jl Bronln/oum Isodact) lum T H (Kyermat 

Grallator j irallelua h U (( II II Boat Ac Nat 8cl Proc 1H» p 32) 

Nat HUt hot xxlv t | 2) Grallator tana • > U ( lo 1 3 ) 

Grallator o malm Barrau (d p 12 ) A nom aqua minor E II (do t S’) 
t,raollla ( II Jl (do 122) Uarpagoj us dublrn K U (do p S') 

Chlmmlchn is 1 gens C II II (do J Unis ileus manbl E H (do I 82) 

122) mlnutui I H (do p 32) 

Near the bottom at Boonton N J 

Isohypterns ovatus W C H (Nswb Mon Isobypterni maoroptorua W C R (d> PI 
*it p 7) xll) 

Inch) I term Agmaliil W l H (do p SO) lactayi term lamu W C R (’) (do p 
ten tlcofa Ag (to | 34 ) 46) 

Diltm Ag (do p 31) Iscbyitenu glgm* Nswb (lo PI xIy) 

robust u« Newb (to p 87) ( atupterm porvulus W C R (do p 81) 

elegana, Nswb (do | T) gracilis IK I (lo p 6b) 

alalrn Newb (do i 18) Dl| lurrn longtcaodatm Newb (do p 74) 

m jde-itm Newb (do ) 39) Brontosonm a| [ roxlmetam C H H 
lpntlon laris Newb ( lo p SB) (BcW Nat Hist Soe xxlv p 123) 

Unmtm Newb (do p 41) U rail ator tonneaus E H (da p 123) 

Towards (be bottom, at New Vernon N J 

Footmarks Imperfect (Look N J Gool Rep 1886 p 90) 


Norristown Sralxs 

About 5000 feet above the bottom In Upper MUford township, Lehigh 
county, Pa 

CUfwymorm PeruuylTinJom Lea (Lea a N RJodt 1881 p 188) 
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These lists probably show satisfactorily that there Is no serious paleon- 
tological obstacle to accepting the views here set forth in regard to the 
New lied; certainly none to compare In seriousness with the obstacles 
that were boldly overridden repeatedly In making the Portland and New- 
ark fossils Trlasslc. 

Although the account Just given puts quite another face upon the New 
Red with the unquestionably great thickness In Pennsylvania, and the 
partly conjectural, but quite harmoniously corresponding, condition of 
the beds In other States, yet it Is clear that what Is most extraordinary 
about the present views, so far as they are speculative, Is that, for New 
lied speculations, thoy are to little exlraoidlnary, so flee from extrava- 
gance, so natural, prubablo end simple, yet so fully capable of explaining 
all the observed facts. It is seen that, although the Now lied beds do not 
everywhere exist In the same completeness as In Montgomery county, 
yet that certain portions are pretty fully represented In distant States, the 
lower third In Connecticut, the lower half In Northeastern New Jersey, 
and the lower portions and upper portions In separata basins In Virginia. 
It la fhrther plain that almost all, If not quite all, the fossils from which 
the liliaetlc, or Trlasslc, or Jurassic age of our New lied has been 
Inferred, come from the Gwynedd shales alone , aDd that the few fuaslls 
from other parts of the whole New Red series have either been useless us 
Indications of age or have been flatly disregarded. Hence U is not 
Improbable that the Norristown shales, with the great calainlle near 
Doyleslown, the apparent Lepldodendron at Newark and Belleville, and 
the Paleophycus at Portland, may after all prove to he at least as old as 
the Permian. It seems. Indeed, highly probable that the well ascertained 
great thlokneaa of 97,000 feet In Montgomery county should repreaont 
more than one limited paleontological period, and not only that It should 
Include the Permian, hut that the very extensive upper third of that 
apace, hitherto almost devoid of reported fuaslls, should turn out to be 
much newer than the Triassle. Those upper beds have also shown here 
and there imperfect fossil traces, and as there are occasional beds of green 
•bales among tho predominant red ones, there Is reason to hope that more 
abundant and perlect fossils may sums day be found. 

As for the trap* it seems Impossible to doobt say longer tbst all the 
conformable trap sheets are overflows contemporaneous with the fedl- 
mentsry beds, aud not subsequent Intrusions 

It la furthermore at any rate evident that thoroughly geological meth- 
ods, as distinguished from purely paleontological ones, are of great 
Importance In working out the geology, that la, tbs structure, the cross- 
sections, the columnar sect Ion and the outcrops of any region, bot espe- 
cially of ona where fosalls are scarce , and that the topography is extremely 
useful aa an aid to understanding the geology. 


raoe. uia raiu>a. aoc. xxxnx. 14J. 9 ». rantro roil* Id, 1894 
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Remark t on Mr Lyman’t Riper. 

By Dr Ptrtifor Prater. 

The paper of Mr Lyman ii astonishing In the fact that It does not 
men lion the seven yean’ woik by the Second Geological Survey of Penn- 
sylvania on the New Red In York, Adams, Cumberland and Lancaster 
counties , although the method lie advocates was the very method there 
adopted, viz , the careful topographical and geographical plotting of the 
region and the accnrate location of every dip. There la neither Justice 
nor expediency in Ignoring years of woik by a colleague, especially when 
one occupies a quasi directorship of the Survey under wliote auspices the 
work was done 

From the section across the counties of York and Adams, from the 
town of York to DlUsburg, msde In 1815, careful descriptions of the 
successive beds were made, as well as notes of their dtp, and from these 
data a column was constructed for correlation with the columns of the 
Permian, Triasslc and Jurassic in England and In Germany In a paper 
contributed to Vol v. Tram Amenean IiutiluU of Mining Engineer!, 
founded on Lbe work done In 1874 In Southeast Pennsylvania, It was sug- 
gested that the basal conglomerate of the Now lied might And Its ana- 
logue In the magnesian llmeitone of England and the Zechsteln of Ger 
many, both of which represent the lop or the Permian in the respective 
countries. 

The thickness of the strata calculated by II D Rogers from the Ynrd- 
leyvtlle-New Hope- Attleboro’ section, and confirmed by the writer, was 
01,000 feel, or 10 75 kilometers, but neither Prof Rogers nor the speaker 
believed that this represented the sclusl state of the case It was stated 
that the New Red seemed to extend from some point In the Permian, at 
least, to the base of the Lias, Including til lbe rocks attributed to the 
Trias and the beds below It, except the lower Rothllegendes of the Ger- 
man scale. 

It Is added. In the same paper, as a matter or frequent remark that all 
the beds of the " New lied " are not red. On the contrary, perhaps one- 
balf of the Whole series presents to the eye s lead-gray and drab color. 
It was suggested as possible that the black calcareous slates of Pbasnlx- 
vlllo might represent a lower horizon than the ooal-bearlng belt (near 
Ewlngsvlllel) referred to In the catalogue of specimens of Report 0, of 
York oounty, for 1874. 

With reference to the subordinate position which paleontological should 
bear to strati graphical evidence, the esse would seem to be not quite 
fairly stated. If there were everywhere a complete oolnmn of. strata of 
whloh the mutual relations were unmistakable, then paleontological evi- 
dence would be forced to conform Itself to the oolnmn as best it might. 
But the case k like that of the relation between the aatronomical trenail 
and the oompaas, or the level and the barometer— the latter la invaluable 
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where the former cannot be employed. For coordination of series In two 
distant places between which there Is no slraligrephlcal connection, 
paleontological evidence U the only evidence available 


On the Lunge of the Ophidta. 

Jly Frof. B. D Cope 

( Bead before the American Philosophical Society, May 18, 1804 ) 

Tho condition of knowledge os to the characters of the lungs of snakes 
was staled by Stannlus, In 1850, • ns follows “Tho detailed accounts 
as to the single or double character of the lungs leave much to be desired 
Among Opbldla Anglostomata there possess s single sack, IthlnophlB and 
all Typlilopldw which have been examined , as to the Tortricldir [Ilysl- 
Ides], there are apparently species with two lungs (T xenopeltu ) [= Xcn- 
opeltis unieolor 1, and others with a single lung (T sty tale ) [ Ilyeia scy- 
tale] Among Euryslomuta, all the Peropoda (Boa. Python, Eryx) 
possess apparently two lungs The Calamarlna that have been Investi- 
gated have one lung Among Colubrina and Glypliodonta, there are 
'great vacations. All the Ooronellaj or Bchlegcl possess, according to 
Sohlegel, a single lung I find the lung single In Hhnchiodon icaber 
[DasyptUi*]. Tropidonotu* natrix [Matrix oulguris ] has a very small 
rudiment of a second lung. Coluber [ Spilotes ] tanabths possesses, 
according to Schlegel, the rudiment of a second lung According to the 
statement of Meckel, this rudiment Is common In Coluber. Tho Xeno- 
dona have, according toBchlegel, a tingle long (X severus and X rhabdo- 
cephalus) In Heterodon I find a rudlmental second lung The Lyco- 
dons. according to Schlegel, poetess a single luug , asalsodoPsammophls 
and Homalopsls In Dendrophit colubnna Schlegel found the rudiment 
of the second long. In Dlpaat, according to Schlegel, there are varia- 
tion* ; but he states that D, Multimaeulata, D Unis and D a nnulata 
[Sffro* anautotum], have but one long The Acbrocbordlna have but 
one lung. Among Hydropblds I found In three tpeclet of Hydrophls the 
luug sack simple, Meckel states that Plainnu has a very smell rudiment 
of a second lung. Among the remaining poisonous snakes there le an 
Inalguldcant rudiment of the seoond lung In the Elaplna and Crotallna , 
while the Vlperlna possess an entirely simple lnng " 

The absence of tangible external characters which fhrnlsh Indication* 
of affinity In the Ophldla Is well known The Important character! to be 

ftrand In the skeleton were mostly pointed oat by Mbller, and DnnuSrll 
and Blbron examined and utilised the characters of the dentition, The 

• toobmk do- AmpUbten, p. It*. 



diameters dorlval from the skeleton define only the larger divisions 
while those derived from the teeth nro not sufficiently numerons and 
Important, with some exceptions, to Indicate all of tho affinities of the 
genera I think I Imvo aided materially to the means at our disposal for 
classifying the Ophldla, by a study of the hemlpenls * The criteria will 
however not be sufficient until the entlie anatomy Is worked ont, and In 
the present paper I aid what may be found by a stndy of tho lungs. It 
seemed probable to me that an organ which presents so much variation, 
as above stated by Siannuis, must furnish some Important clues My 
examinations embraced about one hundred and fifty species, which 
represent nearly all Ihe leading types The results are presented In Iho 
following pages It will bo seen that they correct the statements of 
Schlegel and Siannlus in a number of Important respects 

Tho snskes with rudlmontal posterior limbs (Peropoda), show In the 
character of their lungs, whnt they show In the rudimonial limbs them- 
selves, and In Iho hemlpems, Ihe nrareil relationships to the Lacenilia 
They possess, with an exception to be noted later, two well developed 
longs, one of which Is larger than the other. The smaller lung Ilea to 
the right side and ventrally, while the larger one lies to the left side and 
dornlly. In some species the dorsal and ventral relation Is more pro- 
nounced than In others. In the Colubroldea the right or ventral lung Is 
generally present, but of very much reduced proportions, the usual slio 
being from two to five millimeters In length It Is connected with the 
other lung by a foramen which perforates tbe tracheal oartilago at a point 
a little beyond the apex or Iho heart, and opposite to the proximal part of 
the dorsal lung. It Is sometimes connected to the dorsal lung by a short 
tube. In which cartilaginous half rlngi are seen In hut two of the genera 
examined, viz , ITeterodon and Conophls The lumen of the rudlmental 
lung may be lined by the same reticulate structure as la aeen In the dor- 
sal lung, or its walls may be smooth. In some Colubroldea tho nidi- 
menial Inng Is absent, hut such species sie relatively few. 

The dorsal lung may present proxlmally alongside of the trachea an 
anrlcle or pocket, and this Is so developed In the genus Heterodon as to 
reach to the head, without communication with Ike trachea, other than 
that furnished by the normal portion of the lung. In tbe 8olenoglyphm 
without exception, this extension of the donal lung Is present, and extendi 
to the head, and JU lumen la continuous with the trachea throughout Ita 
length. The same structure exists lu the genera Hydras and Hydrophls ; 
and also In the peropodous genus Ungnalla, which differs besides from other 
Peropoda In having but one posttracheal lung. Finally tbe tracheal lnng, 
as I shall call It, Is distinct from the true lung In Platuras and In Chenydrua. 
In the former of these genera tha trachea la not separate from the lnmen ; 
while In Chersydrui It U distinct. It, however, communicates with the 
cells of which tbe lnng consists In this genus by a series of regularly 
placed foramina on each side. There la no lumen In the tracheal lung In 
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Choraydrus. In Typblops wo have a still further modification of ’the 
tracheal lung. It la without lumen, and ia compiled of course cellanf 
different alzea These have no communication with the trachea or lung 
that I can discover, nor any efferent orifice It has occurred to me that 
this structure, which extends from the heart to the throat, may not bo a 
pulmonary organ. 

I have referred to the dorsal and ventral positions of the twolnngs 
The rudlmenta) lung Is to the right of tho dorsal lung In the Colubroldea. 
but In the Ilyslldtc It la to the left It la quite questionable which lung 
this rudiment In tills family really represents. In the Typhlopldir, the 
single lung Is on the right aide and extends from the heart to the liver 
It has the position of the rudlmcntal lung of the Colubroldea, and may 
represent It I cannot decide this question without further material. In 
Glauoonla there Is but one truo lung, and this Is ventral In position, and 
originates to the right of the heart, so that In this genuB also it may repre- 
sent the nidlmcutal lung of the Colubroldea. Thuo Is hero no tracheal 
lung or organ * 

I now give a synopsis or ihe characters observed In lUe species ex- 
amined 

CATODONTA. 

Glaucoma duleit B. and G A single elongate right lung , no rudiment 
of left lung. No tracheal lung 

EPANODONTA 

Typhlofi liberie* tit Hallow. : T reticulatvi L A right lung which Is not 
elongate; no rudlmenta! left lung A cellular body surrounding the 
trachea, and extending from the heart to the throat, without lumen or 
connection with the trachea or Inng 

The presence of the tracheal lung (f) and the freedom of the maxillary 
bone are points of resemblance to the Bolenoglypba I 

TORTRICINA. 

Tlytiida. 

Two lung*, the ventral one to tbe left tide of the middle line, rudl- 
mental, but lined with pulmonary tissue like tbe other lung, and- less 
reduced than In the Colubroldea. 

OylindrophlA naumlaia L. The right lung extends only to tbe liver 

H$iia teftaU L. The right lung 1* larger. 

RkltopHda. 

o*fr)ynekuM Selin. One large left lung and very small 
f8 mm.) right lung ; ao tracheal long. Contrary to the statement of 
Stanntas above quoted, as Is Colubroldea generally. 

•cr. Man, Seim nock JTommbique, 111, p, 100, PL Hvi, ISO 
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A.SINEA 

Peropoda 

I. Two well-developed lung* of unequal stae , no tracheal lung. 

Pythonidm. 

Python regiui Shaw , P molurvt Linn , P tpiloltt Lacep ; Lozocenui 
bicolor Cope. 

B outer 

Xiphoroma caninum L , Eptcrntn etnehria L , ChUabothrut inornotu » 
Rein , Boa conttrlctor L. , Euncete « munntu L , Eryx johnii Rum 

Charinida 

Beside* the abtenco of cnronold and supra and pnstorbltal bone*, thla 
family differ* from the Bolds in the fusion of the nasal bones Into a single 
plate. Uharina botUr Blv. 

II One lung without rudiment of a second , a tracheal lung extend- 
ing from truo lung, with which ll is continuous, to throat 

Onguahida. 

Ungualia maculata Blbr , U nulanura Gray. 

COLUBUOIDEA. 

I. Two well-developed hut unequal functional lungs. 

Xtnopcllida. 

Xenopeltit unicolor, Relnwt. 

II Ono functional lung only , the right rudlmental lung sometimes 
possibly with limited function. 

Coluhrtda. 

Lycodontlote. 

Lytodon avXkut L , Boaodon infornalU Gthr. ; Uritchu mierolopidotut 
Pet ; Btenorhina wUralU I). and B. 

Colubrlna. 

Klopopt moiutut Gthr • : Ooroulla girundlta Daud. i Dutnodon tmi- 
carinatui Cope . Fieimia oiimeta Gray ; Salcadora bairdii Jsn. t Pityo- 
pUt M*f Hobr. ; Bpiglnttopkit pleurottictut D. and B | BpiloUt corail 
Cut. ; 8 . puUatut L . ; Coluber quadrUinoaUt Pallas ; C. obtoUtut Bay , 
O. fuadrMUatm Holbr. ; Bateanium * onttrietor L. i B JlagcUum Oatas- 
by ; B. mentooarium D. and B. ; Zammit atrotirmu Shaw ; Z. korrot L. ; 

* Position unoortaln , perhaps a LyeodocUs*. 



Cydophii mlitui L , Drymobwt panthtrinut Merr D boddttrtu Reel/ . 
D. margari>\ferut Schl , Orouanthera mrlanotropU Co[» . llerpetodrytii 
tarinalut L. ; Leptophit praitan* Cope , L tnexttanue D and B , L 
imoragdinut Bole ; Dtndrophu pitta L , Daiypeltu pulmarum Leach 

Dlpsndlmc 

Dip tat blandtngii Hallow , Uimautndci gtmmutratut Cope , Ilhinoho- 
thyrum Untxginoeum Scop , Irimorpftodon bucutntui 11 and B , Sibon 
leptentrtonaU Kenn , Malpolon lacertinum Wagl ; Cladophu IcirtlandU 
llall , Dryophu fulgvla Daud , l'atierita myctemaru L, 

Clirytopclclnfe 

Ghryioptlea ornate Sliaw. 


Xenodonllme 

Catoitoma badium D and B. , Farantte abaeura Holhr . Abattor 
erythiogrammut Daud , Ophtomorphut futcut Cope, Ilelxcopt angvlatui 
Linn. , H bahog a tier Cope , Dromuue parttfront Cope , Unit op hit leu 
eomelai D. and B . Xmodon rhabdoeephnlui Wied , X angvltirostrii 
Peten , Lytlrophit dorbignyi D and B. , Ueterodon natievi B. and G , 
H. platyrhiaui Lair. , Hypnrhyachut ferox Gthr. , Uromacer oxyrhynchut 
D. and B. , U. eateibyt D. B. Right lung larger In Uromacer 
Beytallnee 

Bydrocalamui qninqumltetut D and B. , Erythrohnnpnts venuitutunui 
L ; B fltiidmt Qtkr , Ozyrrhoput plumbeut L , 0 JIUiagrriiJno. . Oono, 
phii pulehtr Cope , O. oumichrattii Cope , ifunolepit natidut Cope , Jaltrit 
dortalu Gihr , PhUodryat mridittimm L. , P o{ferili Liclit. 

Netrlclna: 

Generally a proximal auricle or pocket. Evtania proximo Say r B 
lirtalti L , a. a. tirteUt, obteura and parittalii ; Natrix fateiata L., JV 
rhombifera Hallow. , N. taxitpUote Holhr. 

Appendix to Colubrida. 

In the African Thrtuop* flwigulari* Hallow, the right (rodlmental) 
long measures 5 mm The trachea la enormously expanded iransrersely, 
simulating a tracheal long, but Its Inferior wall contains the tracheal car- 
tilages which extend Its entire width, and It contains n6 cells or trabepulw. 
An artery with literal branches extends Its entire length, w blob is from 
tha posttracheal long to the throat. This character distinguishes this 
genus from Leptophis. 

In the following species I found no trsoe of the right lung. 

Oolubrine. BJUnoeJUtui UeonM B. and G. ; Ctmopkora eoednoa Blum. ; 
OpMboWt doliahu L. ; 0. gttulut L. ; PityopkU mtianoleucui Dead. 

Xenodontlme. HdUopMt anguliftr D. sod B.; B. • vM Cope. 



Cope. 


|Mty 18, 


Leptognalhlns I propose this subfamily u distinct from the Xenodon- 
tlna), on ecoount of the presence of a large traoheel lung which Is con 
tlnuous with tho normal lung, and with the trachea, and extends to the 
throat Leptognathus netnilatv* L , L. garmanti Cope. 

8cy tall not. I'arhymenisftngatuedWu , Phalotru Umnitcatus D and U. , 
P tnrolor D and B , Erythrolamprus tnpunctatue Gthr 

Natrlcln® Cerberus boafomis ; fteu datpxt tana L. 

Aeroehordtda 

Chsrtydrut granulatus Me it In this species the heart is at the middle 
of the length ol the body, and the normal lung la posterior to It, extending 
nearly to the vent No rudlinental lung. A tracheal lung, composed of 
coarse cells nnd without lumen, extends from the heart to the head, and 
is discontinuous with the true lung. The trachea Is closed, but communi- 
cates with tho tracheal lung by a series of symmetrical pores on each sides 

Najida. 

One lung and a rudiment , no tracheal lung. Ptcudeehi* porphynaatt 
Shaw , Dwnunta reticulata Qiay , Baja Cnpufoini L.. Bungarut temi- 
faiciatv* Kuhl 


Elapida. 

No rudlmental nor tracheal lung Elapt IsmnuccUue L , E.fulnut L , 
E. eoralltnut L. , E multyfaKiatu j Jan. 

Hgdrophida. 

I One lung and no rudiment, continuous with tracheal lung, which 
extends to head 

Hydrophu hardvrickii Gray (a slight constriction between tracheal and 
post tracheal lungs) , U. elkotii Gthr ; Hydra* tricolor Dmud 

II. A rudlmental right lung connected with the left lung, which Is 
separate from the large tracheal lnng. 

Pu turns laticaudatui L. 


SOLENOGLYPHA. 

A tracheal lung, continuous with the normal lung. 

Causida. 

No rudlmental lnng. 

Caucus rhombeatu* Llclit. 


Dendraspidida, 

No rudlmental lung. 

Dmdraspupslglepis Gthr. 
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No rudimental lung 
Clot ho arte tans L 


Grot ill 1 r 

I No rudimental lung 

Bothropt hnceolittu L Aacufiol a pisrieoi m r aoep Crilihphor n 
catenate iRd Crotalue adoinantrus Hi auv 0 ii fi lent n't ty 
I[ With a ruilunenlal right lung 

Bothropt pi etui Inch D erythrurut Cant Jelein upu setleqehi 
Berth Ancutiodon lontortrix L Ci talus Korndas I 


THE S’i oTEW VTIG VA.I UE OF T11E PULMON Vlil 
CUAHYCTI-RS 

I have no doubt of the propriety of the scparati in of tho l ngunliidc 
tiom the other Peropoda on account of ita pulmonary clinntrtciB Nor ii 
there any doubt lu my m nd of the necensily ol the sepaialu n of tin 
Lepioguaihinic from tho Venodontinit for shnlltr reasons Die genus 
Ileterodun dillcrs very much from the XenodontmP lu the possession ot 
an enormous diverticulum of the lung but as it is not preseut in the allu 1 
genus Lystrophis Cope, its wider dislliu non may be a quesli inuble pro 
ceedlng 1 he very lumkcd ebarteten of the genus Chtrsydrus eliaiHt 
tome the family as well as the osteologicnl Lharaetms It remains to be 
seen whether the family I termed the Nothop*idit but which Uoulmgei 
unites wnh the Choisydridm agrees with it in pulminiry eh nailers 
Ihe remarkable traehesl lung or gland distinguishes the V | nnod inta from 
the Caludmia emphasinng that observed In the osteology ol the skull 
The peculiar fum and relations of the mu diary b me in thisgioupicsein 
ble those of tho Solonoglypba and there may be some possible c mnectlou 
between the groups The tracheal body in ty be a degenerate liaclicul 
long, such as that division possesses 
The value ot the rudimental right lung as a clnrictei of the Cilu 
broldea Is increased by my Investigations la only iw i genera have I 
found it present or absent, viz Halsopliisand Pltyoplus I am not sure 
but that 1 may yet And it in the P meLmoleuem where I have tailed hilh 
urio, but lam sure that it is present in so ne species ot Hals>phis and 
wanting in others A natural group ot American Culubnuco uppears to 
be characterized by it* absence, viz Rhmorhllui Cetuopbora and Upbi 
bolus , all genera with an entire anal shield The development of cam 
lagea in the bronchial foramen or lube of the rudimenUl lung is not a 
constant character I found It In one UU orodon ptatyrkmus and not In 
another , It le present in Oonophu puleher, but absent In 0 nmicKrastu, 
Tho rudimental lung Is often concealed Irom view snd difficult to dis. 
cover The beet test ot Its presence is tbe f iramen which connects It with 
raoo uses ratios soo xxxtii 145 9 o punted june 18 1894 
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the trachea, which will generally bo round piercing the cartilage of the lat- 
ter near ilieapox of the heart The rudlineutal organ may then he (omul 
by inserting a bristle, and observing Its destination through the more or 
less transparent tissues In but one Instance liavo I found a rudlinental 
lung without a connecting foramen, viz , in tho Moxlcan Mnuto olieaoeu 
On the other hand, tho foramen may terminate in a small blind sac 

The pulmonary characters tnuy bo determined without much dissection 
The position of the heart must be first ascertained, and a longitudinal 
median Incision made in the uhdonilnul wall In all terms except the 
Kpanodoma and Catodontn, the tiuchea will bo found passing to the left 
side of the heart, and entering the lung near us apex By splitting the 
trachea, uut loo neai Its abdominal border, on turning the (rue margin 
upwards as the snake lies on Its bock, th e foramen bronchial* will be seen 
and lls lumen can bu explored The trachea Is i oncealed by the (esopha- 
gus, which must be drawn to the left side of the body id order tu make the 
examination The examination of the tracheal lung inquires tho division 
of the abdouuual wall further towards the head 

EXPLANATION OF PLATER 

The figures variously reduced ; the heart and liver are turned over to 
show the trachea and longs. 

Plate XI 

Typhlopt liberitneu Hallow 

Plat* XII 

Charina holla HI v 

Plat* XIII. 

Chtreydrut granulalve Merr. 

Plat* XIV 

Coluber quadrintialeu Holbr 

PftATE XV. 

Heterodon platyrhinve Lair 

Plate XVI. 

Vrotalu* conJtuentue Say 

Lktt*iii*o 

(K, (Esophagus; St., Stomach, J, Intestine; ft , licet um ; O., Cat- 
com ; IV,, Trachea , IL L., Right lung ; L. L., Left long ; T L. Tracheal 
long ; B. y„ Bronchial foramen ; L , Liver , & . Gall bladder ; & , 
Kidney , U , Ureter ; T„ Testis , V. D , Vos deferens , Ot , Ovary ; Od , 
Oviduct , V, Vagina. F, Fonlaaelle; C A, Corpus adlpneum : H, 
Heart , A. Jl , Aorta root ; Cau . , Carotid , J , Juglar vain ; V, O., VI aa’ 
cavL 
















A Comparative Study of the Chemical Rthnnor of Pyntc and Virr uUe 
By Ana I't isles Broien 

( Read before the American Vhdoeiphical S ciety Vay IS /s >, ) 

While much hu been done in the way of Investigating the chemical 
properties nod constitution of (lie various artificial chemical compounds 
comparatively little attention has been paid to the constitution of the 
naturally occurring chemical compounds The carbon compounds tir 
instance have in an immense number of cists been Investigated wlih 
sufficient exactness to allow of our expressing their constitution by nu ma 
or structural formulic hut to how mini) minerals aside from the simplest 
compound* can we assigu structural t irmulte that are based on any 
knowledge that wc possessor tluir iciicuons* It is tine tint murli has 
been done m tlie way of tho artificial product ion of inlneials and soin 
knowledge of the constitution of certain minerals has been arnvod at I y 
n study of their decomposition products but very little in comparison 1 1 
the extent of the field There arc probably several reasons for tins m glee l 
of (he study of the chemical properties and constitution of minerals is 
want of homogeneity in the minerals themselvm difficulty of procuring 
or separating pure material for investigation, and similar difficulties 
which do not so frequently occur with artificial compounds It thus hap 
pens that mineral chemistry Is not as much studied as It deserves to bt 
Certain groups of minerals have however received some attention for 
Instance Prof F W Clarke Ina been awry mg on a very Interesting Bones 
of Investigations on „he constitution of ceitaln silicates whioh have been 
productive of most valuable reiults The natural sulphide*, sulplaisen 
ides aud aulpbo salts present some very Interesting problems In regard to 
their constitution and It was with a view of adding to oui knowledge of 
the chemical behavior of two of these sulphides that I undertook the 
aeries of Investigations about to be described 

The compound FeB, la found In nature In two wbII known forms— the 
one Pyrlte (the Isometric miner*!) and the other Marcaaile (the ortho 
rhombio mineral) Since the separation of the two names from the gen 
era! term pyrites, It hu been recognized that the orthorhombic fbnq Is 
lighter In color and also of lower specific gravity than the Isometric form 
From early time* alio, the greater tendency of ' white pyrltee,” og mar 
ensile, to decompose In the air was well known 

Pyrlte, the form whleh resists atmospherlo weathormg most thoroughly 
la of a bright brats yellow color and metallic lustre breaking with an 
uneven oonchoMal fracture, but bright on the surface of fracture It 
crystallise* In the taometrlo system In forms showing generally pentagi u tl 
bsmlhedrlsm Its specific gravity range* from 4 8 to 8 9, avenging some 
what over 8 The brass yellow crystals are generally quite nnalurcd in 
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Marcasite on the oilier hand lina a pale green i»h or gray lull yellow 
color an uneven fracture which shown a somewhat fibrous structure 
and generally but little lustra on the surface or fracture II crystallizes 
In the orthorhombic system very commonly In twins or radiated fibrous 
masses It Is not very permanent In moist sli but readily decomposes 
and largely Into FeSO, 1 he chemical formula of either form calculated 
from quantitative analyses Is the same he 1 *, or Fe = 40 87^ b=M83JE 
The chemical study of these two minerals has been mainly confined to 
the formation of one of them artifli (ally and to a few experiments on 
their relative decomposability Pyrlte has been made artificially In a 
number of ways nine unto bos not as yet been formed artificially * In 
1886, Wflhlerf pro lucid cubes and oclahedra of pyrlte by subjecting a 
mixture of ferric oxide llowers of sulphur aud ammonium chloride to a 
temperature a little above tbe volatilizing point of the ammonium cblo 
nde The resulting mass was washed to isolate tbo crystals Irom tbe 
acoompanying pulverulent matter Stanislas Mcunier f modified this 
molbod by mixing equal parts of femus carbonate and sulphur and heat 
ing In glass tubes over a moderate flame When the excess of sulphur 
has been driven off there remains a black powder containing a consider 
able percentage of cubes of pynte Dana ^ states that pyrlte may be 
made by slow reduction of ferrous sulphate in presence of sime carbon 
ale Baubigny | pioduced Feb, as a crystalline crust by acting on 
metallic Iron by a solution of bO, in water (LT.'-O,) In closed lubes and 
at a temperature of 200^ As neither this experiment nor the oue Imme 
d lately preceding It shows that the crystals were isometric it Is possible 
that both of them may be marcasite Henri Saint Claire Devilled pro 
duccd cubes of pynte by meUlng a mlxtuie of potasalum sulphide (K,8) 
and iron sulphide (FeS) In presence of excess of sulphur This reaction 
If correct as to the eubteal product Is u remarkable one as I should rather 
expect marcasite to result under such conditions Senannont •* pioduced 
FeS, by decomposing a salt ol iron by an alkaline sulphide at an elevated 
temperature In sealed glass tubes 1 he product was an amorphous black 
powder, not altering on exposure to sir end not attacked by hydrochloric 
add This may have been pyrlte, as marcsslle Is readily decomposed by 
moist air Rammelsberg ft 1° 1888 made FeS, pseudomorpbs after ferric 
oxide (Fe,0,) by passing a current of hydrogen sulphide over it at a tern 
peratnre between 100° and a red heal Tbe produot of this rescUun would 
likely be pyrlte 

In nature It would seem llist In moet cases the sutphidu of Iron first 

• Dosltsr fir Xr xl n IMS of Dans S*ef Urn 1SS2 
tityv Am xxxvU p Bb 

tfwV«Mwd«**i^» VUeraiopie 8 Vender 1M1 
| J D Dsns Bgd <m V Viseraftw edition of IBM p M 
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forme 1 h Fe8 but protably ly octhn of a ferric nalt nr carbonic icl l 
(11,00,,) c Mining a loss in irm FeS, results anil this is almost ulwnjs 
pyrlle On the other ban 1 where ferr us sulphate I ns been reduced ) y 
alow action of decomposing organic matter the resulting aulphidt seems 
to be generally marcasitc which If not In t rj stsls may be recognize 1 by 
its ready weathering to fcuous Mil pinto (roSO,) This com pi und may 
however in many cases be a mitture >f pynte and inarcasite as much 
pyrite seems to be * These sevtril ways in winch pynte may be formed 
are of Importance as indicating the condition of the iron in the oomp mn I 
and will bo referred to later on 

Lqnally Important as bearing on the constitution of these sulphides are 
tbe observations that have been mode as to their decomposition under at 
ranspheric agencies On exposing crystallized pynte to atmosphenc 
weathering it Is generally found that but little if any change takes place 
even In a year ■ time while crystallized marcasitc under the same condi 
tiooB shows a rapid weathering Tbe main pr luct of the woathcriog 
of pyrite in nature is the c impound limnnlte * 0 , 0 ,( 011 ), which occuis 
In large quantities in nature evidently derived fioui pynte Its pseudo 
morphs after pyrite are veiy common On tbo other hand when marc i 
site weathers a veiy large percentage of ferrous sulphate (FeSO,) is 
formed with a comparilively small peiccntsgo of llmonite unless the 
inarcasite decomposes undergmuud and under pressure when llmonite n 
largely produced f Much of the excess of sulphur w ills marcasitc is 
changed to sulphunc acid hut with pynte much remains behind as sul 
phur Borne comparison of the rale of oxidation i f these tuo minerals 
In the air is affirdetl by an examination of specimens In a collection. 
Here it will be found that most of the pynte Is unchinged hut nearly 
every specimen of marmilte will show tarnish if no other sign of *xida 
lion and often a c inslderable coating of oxide can be seen dr a while 
efflorescence of FeSO, 

Chemical Investigations of these two mineislt have been mainly In the 
way of analysis but some experiments have been mado in the way of 
studying their relative behavior towards certain reagents Before de 
scribing my experiments It will be necessary to bristly menll >n some or 
these 

Both minerals are decomposed by a solution of silver nitrate and gold 
chloride the decompoeltion taking place quite rapidly f My experiments 
In thla connection are mentioned later 

A A Jnllen 1 has shown that different samples of pyrite show a differ 
enee In their reaction with bromine vapor Hts esperlments constated in 
exposing finely ground pyrite to the action of bromine vapor at the tern 

•Compare A A. Julian Decomposition of PyrUs 1 m V r Aead 9d Vats 1 1 
And It 
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perature of the air for twelve hours Tbe residue wm extracted with 
dilute H,SO ( , which removed the Iron rendered soluble (bromide), and 
the Iron was then delermloed In this solution The percentage oflion 
that had dissolved varied from 2 48 to 18 SO per cent , although all sam- 
ples tested are described as pyrlie He also tried tbe action »( broinlno 
In aqueous solution, but the reaction was too rapid to give any compara- 
tive results. 

Much more Important are the results obtained In the oxidation of these 
minerals by tbe electric current as conducted by Prof Kdgar F. Smith,* 
and it was the remarkable results that were then obtained that Induced 
me to oonllnuo the aludy of the comparative reactions of these two min- 
erals Smith found that a current which would completely oxidize the 
aulpbnr In marcasite in a given time would oxidize less than half of the 
sulphur In pyrltu lu the same time This remaining sulphur was held 
very tenaciously, thongli the mineral was subjected to more powciful cur- 
rents and longer continued action than In the cake of marcasite or pyrrho- 
tlle. Finally, by adding an equal quantity of CuO, and using a more 
poweifhl current, all ot the contained sulphur waB oxidized Previous 
to the addition of CuO but 21 or 22 per cent of the sulphur was oxidized 
In concluding the article aliove rufeued to the author questions whethor 
the crystalline form alone can make this difference In the action of the 
two minerals when under the Influence of the cuireut 

The two samples of pyrlte aud marcasite that I selected for the follow- 
ing study were chosen after considerable examination of material as being 
typical of the two forms of FeS, The pyille was from the hematite 
mines of Elba. It Is exceptionally pure and free ftom decomposition or 
tarnish Before deckling on It finally piece* were ground snd polished 
and then examined under the microscope with powers ranging from 50 to 
200 diameters. In order to see If It contained any enclosutes or varied In 
texture It was perfectly homogeneous and showed no enclosures It 
took a high polish The crystal* Bhowed the combination of octahedron 
and pentagonal dodecahedron O + Some of the crystals were coated 
In places with scales of hematite, but this was all aarefully removed In 
breaking np material for experiment. The color was bright brass-yellow, 
the specific gravity was determined as 5 179. The marcasite was from the 
■lno mines of the Subcarbonlferotu of Joplin, Jasper oounty, Mo , finely 
crysialHxed In polysy nthetlo twlnnlnga. The freshly broken crystals show 
a greenish yellow oolor. almost white, but they tarnish readily with bluish 
or brownish oolore. Ho gangne was present, everything dissolving com- 
pletely In nitric scld. This marcasite was examined with the microscope In 
the same way as the pyrits j It did not take such a high polish on aooount of 
a fibrous structure, but no foreign matter was found with a power of 200 
diameters. Its color was uniform throughout, showing that no pyrlte 
was present The speolflo grevlty as determined was 4 844. 

In preparing materiel for experiment only sufficient wis ground for lrn- 

•Jatr. FhtmHM flut, Vol uu pp. ltC-iSt 
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mediate uu to avoid any chance of ondalton of the ground material 
the stock sam pi in of the two minerals broken to nm size were kept in 
stoppered bottles The grinding of materul was continued os long is 
grit appeared but no bolting was resoitcd to 

As the experiments of Prof Smith on oxidation by the electric current 
showed such remarkablo results my first experiments wen on oxidation 
As an oxi bring agent potassium permanganate (KMnO,) wax used sti 
eral strengths of which were tried for varying Inicrvilsot tunc with oath 
mineral and the amount of sulphur oxidized to sulphuric a< id determine 1 
In the liquid by precipitating as banum sulphate Hie object was ti 
secures complete sen os of results ninth would show the omparativi 
rates of oxidation of the sulphur in the two minerals Neutral aqueous 
solutions of the potassium permnng male wore used and the strengths 
of solution employed were r Jj normal one per tent three pei rent ind 
five per cent the periods of oxidation cxUndmg over one two tluet 
four and five hours and the entire senes being pci formed at ordinal! 
temperatures and at 10Q0 As duplicate determinations were m ide in lilt 
majority ot cases ([ made about 1 JO determinations of su phur as barium 
sulphate) this work consumed a laige amount of time and presented as 
full a study of some other reactions of the two minerals as h id hem oug 
■ nail} Intended The following are the detailed descriptions of my pro 
crates and results 

Action on ,J a Normal Potassium Permanganate Soiation at 
Ordinary Tfmpkraturk 

These oxidations were performed as follows Two tenths of a gram 
of the finely powdered mineral was placed in a Btoppered bottle < f about 
100 c c capacity then 50 c c of the permanganate solution added and 
the contents of the bottle violently shaken to break up lumps This 
shaking was repeated about every fifteen minutes while tbo oxidation 
lasted The temperature of the room was at the same time recorded As 
stated, the oxidation was continued for one, two thiee four and five 
hours with each mineral making at least ten experiments necessary for 
each strength of solution After the solution had acted fhr the required 
lime It was rapidly filtered through asbestos with aid of the filler pump 
the filtrate transferred to a beaker 90 c e of concentrated hydrochloric 
add added, and the whole heated until all manganese was reduoed to 
manganous chloride If not loo told the solution was then dilated to 
about 800 c o and the inlphurio acid precipitated as barium sulphate 
When very acid, excess of hydrochloric acid was removed by evaporation 
or by adding ammonia, the ammonium chloride seeming to facilitate the 
precipitation. The preoipitata was washed with hot water and then 
weighed All precipitations were made at boiling temperature and di 
gestad hot for at least two hoars and th«n oold for at least twelve boars 
more before filtering The filtrates from most of tbo cold tests were re 
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duccd with metallic zinc and titrated with permanganate, but no Iron was 
found In the solution 

The two minerals did not present the same appearance when acted on 
by the oxidant. Pyrlte retained Its color and seemed as pulverulent as 
when the permanganate was added, hut marcaslte Immediately on the 
addition of the reagent Ixjrame coated with manganese dioxide, took on a 
brownish color, and showed a tendency to cake together and stick to the 
sides of the bottle, so that It was with difficulty dislodged This tendency 
of the marcaslte whs more marked with stronger solutions of the perman- 
ganate and wns doubtless the cause of much of the Irregularity that will 
he noticed In the results. The reason for this difference In action of the 
reagent on the two minerals will he discussed later on 

The percentages of sulphur oxidized In the two minerals by this method 
are shown In the following table, where all results that were obtained are 
recorded The flgurus show tho percentages of sulphur oxidized, calcu- 
lated on tbo basis of Fc8, equal to one hundred per cent. It will be noted 
that the four hour Oxidation of marcaslte shows a result that Is less thau 
the two hour Tills was due to caking of the mineral against the walls of 
the bottle, which pievented much nf It from oomlng In contact wllh the 
solution On the whole, this series was about the moat satisfactory of the 
cold experiments wllh KMn() 4 , the action of this dilute solution being 
less rapid and hence more even than that or the more concentrated solu- 
tions , naturally the action ceases with a certain dilution, and hence the 
four- and five-hour oxidations of pyrite are about equal. 


Tall* Shaving the Relative Oxidation of Sulphur in I'yrite and MareatUe 
by a lin JV. Solution of KStn O t at 


Mimral. 

l-Uors. 

J Hou* 

H-Holx. 

4-Houa. 

S-Hodfe. 

Pyrlte with yi* N solution 
KMnO ( 

78 

1.17 

1.88 

1.74 

1.79 

Marcaslte with yi, N. solution 






KMnO . 77 . 

1.07 

1.80 

■" 

(198) 

2.88 


The curvoa formed by plotting those results on rectangular o Ordinates 
ere shown In Pis. xrll and ivllL They ere merked 29° M, for the meroealte 
end 99° P, for the pyrlte. 


Action of 1 Pm Chit, Potassium Prrkanoanatr Solution at 
Ordinary Txmpkiatuu. 

This end alto the two following aeries were performed ae described 
under T fa normal eolation above. At least two experiments were 
tried with each mineral In thia and the two following oold oxidations, 
and whenever a result wu notably higher or lower than lls dupll- 
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cate a third or fourth wax tiled The tendency of tho mairasite to cake 
noted In the prcvlout serle« became etil 1 moie marked heio and Is doubt 
lew the cause of one of the ft ur hour oxidations (marked by parenthesis) 
being notably lower than tho three hour Buck a result Is obvit usly 
Incorrect On the other hand the tcsult in the three hour column whit h 
is placed in parenthesis Is tho highest obtained This i\penmem was 
made at the same time as the one showing 1 03 per cent but the room 
was very warm (26°) which may in part account for this high result It 
will be noticed that the oxidation of the pynte seems to Btop st the three 
hour trial those following showing no appreciable increase This Is woll 
seen In tho graphic representation of these oxidatl ns (Pis wii and will) 


TibU Shewing the Relative Oxidation of Sulphur m Pynte and Marta tie 
by a 1 TYr Cent Solution of KWnO t at tS° 




Pyritewilh 1 percent solution 
KMnO t cold 

Marcasite with 1 per cent sola 
lion KMnO, cold 


1 11 UR 

-Hoc. 

3 Ho R 

4 UOLK 

B H in 

t 78 

1 38 

1 81 

t 79 

t 70 

1 71 

1 47 

1 87 

100 

180 

1 18 

1 29 

1 03 

1 03 

2 01 

1 38 

1 13 

2 10 1 

(1 60) 

2 11 



O M> 

2 60 

2 00 


Actios of 3 Per Curt Solution of Fotassiun Pkrhanoasati at 
Ordinary 1 kkpkra tuhe 

The conditions of this series of experiments were the same as those 
of the last The tendency of ihe lesults to flucluato instead of show 
Ing a gradual progreaalon Is now very marked One of the one hour 
pyrlte oxidations shows more sulphur oxidised than Is shown by any 
other Individual result of the series No explanation osn be offered for 
such a discrepancy as this On the other hand the high result shown In 
the three hour oxidation is qiilte easily explained by the marcasite bav 
Ing been little If any caked In this experiment The two low results of 
pyrlte three hour and marcasite four hour oxidations are readily explica 
ble on the ground of caking of the material As the harlnm sulphate 
was often determined several days after the oxidation was completed It 
la obvious that no reliable notee oould be made concerning the caking or 
non caking of the mineral In the permanganate With this strength of 
solution It Is evident, too, that the main action of the permanganate la 
complete at the end of one hour, notably in thecas* of the marcasite and 
it la only when very vigorous agitation exposes fresh surfaces of the min 
eral to the action of the KMnO, that any further action can take place 
Wa therefore see that marcasite In one boor gives np as much sulphur as 
In five hours, and this Is very graphically shown os PI xvil 

rooo. Ann pmae soc xxxm 143 9 d MUrera jchh 10, 10M 
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TabU Shotting the Relative Oxidation of Sulphur in Pyrite and Mareatitt 
by a 3 Ptr Cent Solution of K!tnO t at tS° 




Pyrlte with 8 percent solution 
KMn0 4 cold 

3(arcasllcwlih8peroent solu- 
tion KMnO, cold 


l-Hotra. 

1-Hour 

S-Hoor. 

t-Horn. 

VHour 

1.85 

• 2 23 

280 

8 47 

2 81 

(8 55) 

2 81 

(1.58) 

2 82 

228 

2 72 

2.17 

287 

288 

9 81 

287 

2 33 

(8.81) 

(180) 

2 77 


Action of 5 Peb Cent Solution of Potassium Pebmanoanate at 
Obuinabt Tempeiiatubk. 

In this series, as In the lost, the action, as far as pyrlte was concerned, 
was practically complete at the expiration of the first Hour, but In the 
case of the niarcaslte this point was not reached until probably the end of 
the second boor, and, In fhet, In one case was progressive to the end 
Bat one very great discrepancy Is to be noted here In the three-hour col- 
umn with marcaslte The low result In the next column Is explained 
by caking. 


Table Shoving the Relative Oxidation of Sulphur in Pyrite and Martattis 
by a 6 Per Cent. Solution of KMn 0 , at tt° 


Mikkbal. 

l-Hona 

4-Hour 

s-Hour. 

4-Horn 

S-Hour. 

Pyrlte wlihB percent solution 
KMn0 4 cold. 

2 80 
815 

8 03 
8.15 

8.38 

8.38 

8 89 

9 70 
824 

Marcaslte with Bpercent solu- 
tion KMn0 4 cold. 

8.10 

8.52 

806 

8.78 

888 
(5 88) 
8.77 

8.18 

(8.44) 

8 80 
4.17 


This series finishes the experiments at ordinary temperatures. In all of 
them the action was comparatively slight, not exoeedln g at most 10 per cent, 
of the contained sulphur In the mineral which would not be suffldenV to 
show any marked difference between the two minerals as bearing on their 
oonatUnllon, If the constitution which seems to be Indicated by subse- 
quent experiments (to be presently described) Is the true one. 

The oxidations with potassium permanganate at a temperature of 100° 
were conducted by suspending the Tesael containing the mineral and so- 
lution In boiling water. Both stoppered bottles and thin glass flasks 
dosed with perforated corks were used for this series of experiments. 
The water wee kept oontlnnally boiling and the bottles or flask* were Im- 
mersed deep enough to cover that portion of them containing the per- 
manganate. Six or eight oxidations wen made et one operation. The 
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permanganate solution after it had acted tbe rcquu ed time a an treated 
as In tbe experiments conducted at culinary ten peraturesdesenbod above 
Much more active oxidation look placo at this temperature (100 ) but 
the tendency of the mineral to rake together was much moic niaikcd 
and now this took place with pyrite as well as with marcasite Mt reover 
the deposition of manganese di \lde In every case was now \ory gnat 
causing often a stoppage of tin xl lition until it could bo dislodged As 
these oxidation experiments had already occupied much tin e ouly one 
trial was now made at each concentration if col u Lion for each hour fr. m 
one to five unless as before marked diecri paucles occuned when tw 
or more trials were made Hit series of icsults are bmee not so rcgului 
as thev would have been bad more trials been made these irrcguluillks 
arising from the difficulties that have been mentioned as well as from the 
fact that the dilute aoluUons soon l ecamo exhausted and lliatall s luilons 
auflered some evaporation but some more than others causing Irregular 
strength with the same solution Nevertheless the results agree In kit d 
with those ohtamid at ordinary temperature hut liffcr wi lely in legi e 
When as at ordinary temper iture the greatest amount of sulphur xid r 1 
in marcasite by the five hour trial with o per cent penuangan no wis-t 17 
per cent at 100° this became 18 80 per cent or about four limos as much 

Action of Noiimal Potassium Pkhma vo anate bOiUTio* at 100 
Tbe results given In the following table show perhaps more strongly than 
either of the other series of experiments at 100 the effect of the dllTerent 
disturbing cause* that have been mentioned It especially shows the 
effector caking of the pyrite which now came in as an Important dls 
turblng factor Tbe result of this caking is shown in the three and four 
hour results with pyrite both being vory low Marcasite on tbe other 
band Invariably caked and stack to tbe bottom of the bottle bnt aa this 
was a constant source of error In this cose the results show a gradual and 
fairly even increase Irregular results with marcasite were now largelv 
conditioned by the evaporation of the solution or hy the fact of whether 
the mineral was evenly caked over the Inner surface of tbe vessel or con 
oentrated In spots The result of this latter way of caking will be better 
teen In some of the subsequent series of experiments 


TiMi Shomng Ms Relates Ondahm, of Sulphur w Pj/rUs aud MartanU 
by <* Tie formal Solution of KMnO t at 100° O 


Hixuxal 

1 Hoes 

2 HOI I 

8H.ua 

(H UB 

6- Ho. n 

Pyrite with Af N KMoO, at 
100° 0 

406 

4 78 

886 

1 901 

504 

Marcasite with yfa N KMnO* 
at 100° O . . 

817 

8 84 

8 76 

668 

6 01 
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Action of 1 Par Cbnt. Potassium Pbrnanoanatb Solution at 100° 
The mull* of the oxidation shown In this aerie* are chiefly remarkable aa 
•till flirther Illustrating the action of Ihe solution on the caked material, 
aa shown In the four- and five-hour trials with pyrite and the four-hoor 
trial with marcaalle This latter shows, too, the effect of having the 
caked mineral massed In one spot. With this exception , the maronslie 
oxidations are progressive and fairly uniform (the two honr trial falls 
somewhat below what it doubtless should be), but the pyrite shows a 
sharp fall In the four- and five hour trials. The cause of this has been 
Indicated. That the concentration of the solution by evaporation caused 
an Increase In the action seems to be Indicated by the result of the five, 
hour maTOasIte oxidation, but this Is much more strongly marked In the 
9 per cent, series lu the case ol pynte, which will be referred to later on 


Table Shotting the Relative Oxidation of Sulphur in Pyrite and Mar cattle 
by a 1 Per Cent Solution of Kh/nO, at 1000. 



at 100° 0. 


The average results or this series ol oxidations were very good, with the 
exception of two members or the series— the marcaslte live-hour trial and 
the pyrite three-honr This latter was repeated, bnt with a similar low 
result. Leaving these two ont of aoconnt, the average remits show a 
very fklrly even rate of progression, which have been brought ont In the 
diagram (PI xvll) It Is evident from sn Inspection of the following table 
tbat the marcoalte oxidations of the four- and fl ve-hour trials were arretted 
by some disturbing Influence. 


Table Showing the Relative Oxidation if Sulphur in Pyrite and Ifareaeite 
by a I Ptr Cent. Solution if KMnO t at 10(P O. 


Mmuk 

1-HoOV 

2-Hots. 

. 

S-Hoca. 

4-Hooa. 

mow. 

Pyrite with 8 per oent. KMnO. 
at 100O 0. 

9 89 
(T.01) 

5.77 

7.89 

8.81 

8.18 

10.78 

11.08 

Marcailte with 8 per oent 
KMnO, at 10QP 0. 

0-93 

9.80 

(187) 

7.97 

9.48 

1 

9.80 

703 



235 




Action or a 1 Prh Ckm 1 Potassium Perm \ko crate Soiutioi» 

AT 100° C 

Tills series was decidedly the most satisfactory of the eipeutnents cod 
ducted at 100° sod with the eiceptlon of the two hour oxidations in case 
of each mineral shows a remarkably regular increase iu the oxidation o( 
the sulphur It illustrates too iu the case of the pynte the effect of the 
concentration of the solution due to evaporation This causes a mire 
rapid rise in the results after three hours action and notably between 
four and five hours This rise Is not so will seen trom the table as fre m 
the plot of the results given in PI tin Here this using of the cum niter 
three hoars is very marked as contrasted with the curve of the marcusile 
oxidations 

Table Shomng the ltd ttice On lotion of Sulphur in PyrUe and MoreanU 
by of Ptr Cent Solution of KUnO t 1 (XP 


JHoci J 4 Hoik I Mton 

r — 

11 86 14 #8 


D Hu 

18 27 


14 85 I 10 80 


The graphic representation of the rate of oxidation of sulphur In these 
two minerals Is plotted from the following tables the first ol which shows 
the average amounts of oxidation of sulphur compiled from the several 
small tables already given In this compilation I have omitted a few of 
the results given In parentheses In the small tables as they are evidently 
incorrect and would vitiate the averages On the other band I have slm 
ply retained the parentheses ot the small tables In certain oases where but 
on* result was obtained Ths second table also complied from the sev 
erml small tablet shows for the experiments at ordinary temperature the 
result or selecting wherever possible such Individual determinations as 
■how a progressive Increase In the oxidation In this way more regular 
aeries of results are obtained Inasmuch as the variations tre so marked 
thli method of selecting results seems Justified atleastforobtalnlng acorn 
pariaon of lh* relative rates ot oxidation of the sulphur in the two min 
orals The reenlts of Table I are plotted In PI xvll and those of Table II In 
Pi xviu. 



236 


[Miy 18 , 


I TabU Shotting Average Relative Oxidation of Sulphur in Pyrite and 
Jfarcattie by Solution* of Kifn 0, at et° and at 100°. See PI xvll 


Marcaaue T N cold 

Pyrite 1 per cent cold ... 
Marcaslte 1 percent cold. 
Pyrite 8 per cent, cold . 
Maroaelte 8 per cent cold . 


Pyrlle T J B jT 100° 
Marcaeite T J„ N 100o . . 
Pyrite 1 per cent. 100° . . 

Marcaslte 1 per cent. 100°. . 
Pyrite 8 per cent 100° . 
Marcaslte 8 per cent. 100° . 
Pyrite 5 per cent 100° . . 

Marcaslte 5 per cent lOO^ . 


1 17 
1 8-1 
(1 48) 
1.81 1 

3 37 
3.35 
8 08 
8 41 

4 73 
8.84 
6 08 
0 08 
(188 
7.07 
7 53 
888 


2 08* 
8.80* 
3 87* 

2 77 

3 80* 
8 88 
8 70 
8.88 
8 50 
0 81* 
0.42 
0 85 

18 27 


1 74 

( 1 . 88 ) 

1 85 
2.83* 
255 

2 88* 
2 80 
8 10 
204 

5 08 

6 11 
7.40 

10 78 
080 

11 80 
14.85 


33° Pi 
29'>M, 
22° P, 
230 M) 
24° P, 
24° M, 
22° P 4 
24° M 4 
100° P, 
100° M, 
100° P, 
, .... 100° M. 
n.oe iooop 
(7.55) 100° M, 
100° P 4 
10OJ M, 


II TabU Showing SeUeUul Remit* of the Oxidation of <S«lp*ur in Pgriie 
and MareauU by Solution* of Klin O t at ttb> See Pi x vlll. 


Miewul. 

l-Hot R 

2-lloVR 

S-lloim 

4-Horn Js-Hopb 1 Oh Pl 

Pyrite N. cold 

Marcaslte ris N. cold 
Pyrite 1 per cent- cold . . 
Maroaelte 1 per cent cold 
Pyrite 8 per cent, cold 
Marcaslte 8 percent, cold 
Pyrite 5 per cent, cold . . 
Marcaslte 5 per cent, oold 


.78 

107 

(1.71) 

1.10 

(105) 

W 

2.52 

1 17 

1 80 
l.«1 

1 80 
2.81 
288 
8.08 
8.00 

1 88 
204 

1 85 

1 08 
980 
9.87 

ass 

882 

1 74 
(1 25) 
1.00 
1.05 

( S.S‘ 

vs 

(172) 

288 

180 

2 t6 

2 81 

2 88 
8.34 
4.17 

22° P, 
22° M . 
22° P, 
24° M, 
24° P, 
34° M. 
92° P. 

«2PWr 4 


In plotting from these tablet a vertical ecale of one-half Inch per one per 
cent, of enlpbar oxidised and a horizontal ecale of three-quarters Inch 
j>er hour of oxidation have been employed. Wherever there was a dtop 
In the results the gap has been bridged over by the main curve, thus mak- 
ing the curves as nearly as poeatble progressive, but the drop has been 
plotted lu fine dotted Unes. On examining these curves the points as to 
the relative rates of oxldatlod that have been mentioned are shown very 
graphically, the curve of the maroaelte oxidation rising In each case above 
the corresponding one of pyrite, but both (bowing a similar fbrm. Ot 
these curves the rfo normal solution cold and the 5 par cent, solution hot 
• Obtained by omitting discordant remits. 






Pnafefi lKr.fUn.Sic. 


m. min, h in riitim 
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are the most regular No very marked difference In the Tate or oxidation 
ie brought oat by this scries of experiments, the amount of sulphur oxi- 
dized never having reached the critical point In pyilte, as shown by Prof. 
Smith’s oxidations with the current already described This point at 
which the rate of oxidation of sulphur In pyrlte suffers a change was 
found by Prof. Smith to be between 91 and 39 per cent from the results 
of a very large series of current oxidations * The explanation for this 
being the critical point In the oxidation of pyrlte will be given In tho dis 
ousslon of Its constitution The experiments with permanganate oxida- 
tion simply show then that opto Dear this point (the highest point reached 
In the pyrlte oxidation was nearly IS per cent ) the relative rates of oxi- 
dation of the two minerals do not differ widely from each other, but that 
tnarcuslte oxidizes somewhat Taster than pyrlte This Is simply what has 
been long known and recognized In regard lu atmospheric weathering 

As will be seen when tho ooDSlIlutlon of these minerals Is considered, 
marcaslte cannot have a critical point In regard to oxidation ol Its sulphur 

The experiments thus far described had lor their object tbe removal of 
sulphur. On tbe other band, a number of ways of attacking the Iron 
were tried and with more Interesting lesults In ihuse trials reagents 
were selected which would attack tbe Iron more energetically than tbe 
sulphur. Among these may be classed tbe experiments of Bolublllty in 
acids 

llydrochlorio add (hot or cold, concentrated or dilute) has little action 
on these minerals. Pyrlte was treated for one hour with boiling concen- 
t rated RC1, of specific gravliy 1 20 In covered beakers and showed In tbe 
solution only S 08 per cent of iron out of 48 87 per cent. Marcaslte, 
treated In the same way, gave an Identical result. Similar experiments 
at the ordinary temperature were tried with both minerals, by digesting 
lor three days with excess of concentrated hydrochlorio acid and with 
excess of 2UC1 + 8 8,0, but even after three days the action was very 
slight in both cases, Pyrlte gave with both concentrated and dilute add 
the same result— a solution of 1 Ot per cent, of Iron Marcaslte gave 
almost Identical results. The concentrated hydrochlorio add solution 
■bowed 1.01 per oenL of Iron, tbe dilute solution l.bB per cent. No evo- 
lution of taydrogen sulphide was detected by lead paper In eltber^ase 
Concentrated sulphuric add at boiling temperature decomposes both 
minerals, with evolution of suljihur dioxide and the separation of sujpbor, 
bat the action Is very slow and seems to take place more readily wltb 
pyrlte than with marcaslte. Pyrlte digested with concentrated sulphuric 
add at boiling temperature for one hour showed 14.81 per cent, of the 
Iren dissolved, but marcaslte under like conditions was only attacked In 
one hour to the extent of 19 T7 per oaff, of Iron. Trials were also made In 
the odd, bat did not differ materiaBjr from the results obtained with HC1 

More Important results wore obtained by contacting dried hydrochloric 
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acid gas over the minerals at an elevated temperature. In these trials, 
0 9 gram of the mineral was placed In a porcelain boat and heated In a 
glass tube In a strong stream of the gas The sulphur In the nenei of 
experiments at the lower temperature was collected by passing the gas 
through bulbs containing Br + HC) , at the higher temperatures, the 
residue In the host was analyzed and the sulphur lost estimated by differ 
enoe. In the experiments at low temperature the entire tube was exposed 
to a temperature of 310°, as determined by thermometer The HC1 was 
passed over In a strong stresm for one hour The action at this tempera- 
ture was slight , the results obtained do not, however, show the entire 
amount of sulphur removed, as some remained In the cool end of the 
tube, from the dissociation of the hydrogen sulphide As the action was 
so slight, no attempt was mode to collect and estimate tills sulphur 
remaining In the tube In the bromine and hydrochloric acid solution 
was fonnd sulphur as follows 

Pyrlte at 310° In current of HC1 (a) 0M 

44 *• •< (A) 0 03 

Marcaslte at 310° In current of HC1 (a) 0 77 

■■ “ •• •' (6) 0 50 

More marked results were obtained by Increasing the temperature 
Similarly conducted experiments were carried oat at 810° and 825°, the 
time or heating ranging from uno to three and one half hours. The tem 
perature of 810° was graded by keeping It between the melting points of 
NaHBO, Hj() (300°) snd NsNO, (818°), the higher temperature Was 
between the last 318° and the melting point of KCIO, (884°) After the 
HC1 had been passed lor a sufficient length of time, the tube was allowed 
to coot (with the gas current continued until cold) sod then the remain- 
ing sulphur estimated by oxidizing the oontents of the boat with nitric 
acid snd potassium chlorate and precipitating and weighing as BaSO, 
The amount found, subtracted from 83.83 %, gave the lues of sulphur. 
In this cass the lesulls obtained by oxidation were reversed, the pyrlte 
lost more sulphur than the maroaajte. This Is an expression of the fact that 
the hydrochloric acid gas (or Its contained Cl) acts more vigoiously on 
the Iron of pyrlte than on that of maroaalte. The results of the reaction 
were in etch ease ftrrous chloride In the host and free sulphur in the 
tube, the latter from dissociation of the hydrogen sulphide. Ko ferric 
chloride was seen In the lobe, except e trace with the pyrlte. Booh min- 
ers) was heated fbr one hour at 810° In s current of the gas and showed 
loss of sulphur ss follows i 

Pyrlte heated at 810° for 1 hour In HC1, sulphur lost 10 78 

Marcaslte 44 *• « ■■ 7.19 

About the mum relative amounts wen lost on heating for three and 
one half boors at 838°. The results thus obtained wen as follows ; 
Pyrlte heated at 898° for ty boon In H01, sulphur lost. ... 17.18 
Marcaslte 44 •• 41 44 ...» 10.70 
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Besides those two experiments pyrite wsi heated Tor one hour ht a red 
beet In a stream of the gas A oo pious sublimate of fi.rr>us clil ride wss 
found In the lube with a trace of ferric chloride and sulphur This lime 
the lues was 40 47 per cent of sulphur It seems evident from these 
experiments that as abovestated the Iron In pynte is In a condition that Is 
more readily acted on by hydrochloric acid than is the Iron in ma reunite 
It will bepr ved that tbe Iron in marcasite is all ferrous while pan of that 
in pynte Is feme and this Is probably the explanation of the abote pbe 
noracnon All of the Iron Id each case desenbed above would form fei 
roue chloride (FeCl,) ou account of ihe reducing action of the hydrogen 
sulphide formed Under the conditions of the above experiments tbe 
critical point developed In the oxidation of pynte a as not reached but It 
u not likely that It exisle with ihta reagent or if there be a critical point 
rile not 21 percent Tbe th mght suggested Itself to me that perhaps 
tome sulphur would be lost m pyrile if it were healed to 829° In a neutral 
atmoaphere and that this might account for the dlderence ahown in the 
loaa of aulphur in the two minerals This proved not to be the case 
Pynte healed In Ibis way In an atmoaphere of nitrogen gave no appre 
dable lues after one hour at a temperature of 829° 

Instead of hydrochloric acid g is the sell in was tried of ammonium 
ohlorlde at temperatures up to 889° and In an atmosphere of nitrogen 
Under these conditions the sulphur was combined aa ammonium sulphide 
probably and did not exert each a reducing action on the iron Tbeae 
experiments were conducted as folluws 0 3 gram of the finely pulverized 
mineral was mixed with 0 9 gram dry ammonium ohl jrtde and introduced 
(la » porcelain boat) Into a glass tube Test samples of NaHSO, H,0 
and KOIO, in sealed lubes were used to regulate the temperature All 
air was displaced in the tabs by nitrogen and a slow ourrent of nitrogen 
passed through the tube before heating Under these conditions with 
marcasite sulphur and ammonium sulphide were it and sublimed In tbe 
tube along with ammonium chloride and In the host there was loupd 
much ferrous ohlorids without any ferric chloride but In the ossa of the 
pyrite there was formed a large proportion of farrio chloride which sub 
limed on the tube towards the jnd of the operation The heating wee 
conducted slowly in each case and continued until sll ammonium chloride 
was sublimed hem the boat, the temperature or 829° not being exceeded 
during this tlms ihe entire operation lasted about twenty fire minutes 
In each case Three trials of each mineral wen made and with the amt 
result la each case , with mareaalie only ferrous ohlonde was found in Ihe 
boat and no Iron in the lube, pyrite alwpxt 8*** nuoh farrio chloride and 
llule Arrrou* The amounts of sulphur removed an probably not vary 
slghtfloani , they showed the following results 

Pyrite heated with Hfl 4 Cl loet sulpJor («) •• . . 7 01 

* '■ (4) . . 710 

garnuhe “ *■ " (•)* 0 00 

MOO UU. rauos soc xxxrn 140 I a »ai rim so am 10, 10W 
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The Important point brought oat In then experiment! is that pyrlte 
contains a large amount of ferric iron, while In marcasite the Iron appar 
enily exists In the ferrous oondltlon Borne reducing action might how 
ever hare taken place due to the sulphides formed The condition of 
the iron In the chlorides found In the boat and tube wsa very carefully 
tested by several reagents In each case and there can be no doubt as to 
the correctness of the results as stated above J 

The decomposition of the sulphides by metallic salts seemed to oiler 
some hope of being productive of reaults that would show In a qnantlta 
live way the exact amounts of ferrous or ferrio iron that are present In 
these two minerals In this line, the action of gold chloride silver 
nitrate and silver sulphate were tried In a qualitative way with both min 
ernls Of these the first gavo a ready decomposition with both and 
produced both ferrous and ferric salt* in each case The silver nitrate 
gave a similar result Silver sulphate acted very slowly and without any 
definite resulte 

The action of oopper sulphate In neutral solution and under pressure 
was tried with very remarkable results At the ordinary temperature 
and pressure the solution of this sail hu little effect on either mineral, 
and the same is true of the solution at a boiling temperature but under 
pressure the reaction s complete The experiment was conducted as 
follows 0 9 gram of the finely pulverised mineral was Introduced Into a 
stout glass tnbe and 00 o o of s 10 per cent solution of the salt OuSO, 
SH,0 added the air displaced with a pinch or NaOO, and a drop or two 
of H,80, (dilute) and a heavy seal made on the tube The tubes oon 
talcing the two minerals were heated for alx hours In an untoclave 
to a temperature of about 200° The contents of the tubes were found 
to contain no traces of undeoomposed mineral but there was a black, 
more or less flocculent precipitate in Its place This proved to be copper 
sulphide The solution had not altered appreciably In appearanoe The 
liquid rontenis of the tube were In eaoh case transferred to a flask pre- 
viously filled with CO, and with 10 o.c. dilute sulphuric add In the hot 
tom, the tube then nnsed with water and the amount of ferrous iron 
present titrated with freshly standardised potassium permanganate In 
the case of marcasite this gave 16 o c RMnO, solution (this was two- or 
three tenths of a cubic centimeter too much, on account of the difficulty 
In catching the end reaction) To correct thk for the Iron In the copper 
sulphate, a blank of 80 o o. On 80, solution, the same as used above with 
10 e e dilute sulphuric add, was dinted with the permanganate, giving 
OSes reduction The fisetor of the permanganate was 0094 gm T« for 
lte Making the correction for the reduction of SO o a 0u9O, sola don, 
this gives 47 M per cent of Iron in eolation at against 46 67, tire theoreti- 
cal amount hi FeS, No doubt If tire end reaction had been more exact 
there would have been a still oloeer oomapoa dance In the result, 

The tnbe containing the pyrtte was treated In snotty the same meaner, 
end gave a reduction of permanganate of SB c.e This time the end 
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motion wti sharp and exact Calculating the above to Iron (after male 
Ing correction for CuSO,) this gives 8 81 per cent of feiroui iron In 
pjrlte Aathe total iron la 48 67 tlila corresponds D 19 09 percent of 
the Iron In the mineral or almost exactly one fifth These experiments 
demonstrate In a positive manner the condition of the Iron in the two 
minerals and even show the exact amounts of each oondltlon of the 
iron ferrous and ferric * 

That marcasite should hence be more readily decomposed by oxidtllon 
than pyrite seems fully explained by the foregoing Investigations as It 
consists of Fe 8; an unsatnrated compound I n this compound sulphur 
must link to sulphur or the compound have nnsaturated bon Is and 
hence any element which woold attack the sulphur would break up the 
compound On the other hand the Iron Is hold to the sulphur by us full 
number of bonds and any substance that has an affinity for iron could 
not so readily attack It In thla condition This wuild be true whether 
ferrous Iron be considered here as Fe, with a valence or four or aa Fe 
That marcasite Is Fe 9, Is also Indicated by Its oxidation in the air Into 
FeSO, mainly Under these same conditions It will be noted that pyrite 
forms both ferrous and feme cotnpiunds aa FeSO, but mpeh more 
Fe,0, (OH), and free sulphur Marcasite however when decomposed 
by water under pressure (in nature) forms much llmonlte also this being 
due no doubt to the oxidation being effected under pressure Tills con 
sUlullon explains also the fact that the oxidation of marcasite Is contlnu 
ous and oomplete as shown by the current oxidations It will be shows 
also that this constitution of pyrite that has been made out explains (tally 
Its action with the ourrent That marcaaile is nnsaturated is also Indl 
aaled by the fact that It haa not been made artificially or at any rate posl 
lively Identified in any of the artificial FeS, that has ibns far botfo made 
If marcaalte be a persulphide u its formula would seem to indicate for a 
ferrous oom pound none of the methods detailed above for maklhg FeS, 
would be applicable In Its caae onleu perhaps the method of Devllle 
might produce It All of the other methods would probably produce 
forrio lion at leaat In large part and the mulling product would be 
pyrite t 

The formula for pyrite derived from my investigations and expressing 
the relation of the two conditions of the Iron In the simplest pay Is 
4 Fe'riJ, Fs 8, This formula la alao^orne out by what we know or the 
formation of pyrite aa given In the early pert of this paper and by suoh 
experiments ea I have made on its decomposition aa well is the (hot above 
alluded to that It, In oxidising (n^ajpire, does not form much ferrous 
compounds but mainly ferric And It alto explains the foot that It la more 
‘stable as regards any element attacking Its sulphur for It Is most prpbable 
that all the ariphur of the Fe"B, In M formula la linked to Iron I would 
propose the following structural formula not as ex pr es s Ing tbs exact oon 
atauton of the compound, for of that we know notktng but aa an 

•IfoSs tatuhb bars base eouSmert by aapsrfmwt* laadeAuitag lbs past year hi this 
laboratory gnd net yet pdttuted. * 
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expression of the ooodltloo of the Iron In the molecule and a* embodying 
In a quantitative way the result of my Investigation! Into Its constitution 
It will lie noticed that the sulphur of the Fe 8, Is made to link entirely 
with Iron 


8 



R — Fe< 

8 


Structural formula of pyrlte Fe ■ 

X B-Fe< B 



If forrlo Iron be considered is Fe> T — Fei> It Is only necessary to connect 
the ferric Fe atoms with bonds but It seems to me that ferric iron Is more 
likely Fe"' and at any rate this Is the simplest way to regard it A very 
striking proof of the correctness of the Idea expressed In this structural 
formula that Fe"8, In pyrlte has its sulphur all linked to Iron Is afforded 
In the experiments on oxidation of the mineral by means of the electric 
current as detailed above It will be recalled that the amount thus 
oxidised was between SI and 89 per oent Now If two molecules of FeS, 
be split off from the above formula, say those linked by sulphur to sulphur 
theta would remain a saturated compound much more difficult to deoom 
poae (theoretically) than lha pyrlte molecule llluatrated and the amount 
of aulphur thus removed would be by calculation 91 89 per cant This 
action could be thus Illustrated 
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would give 

s re<| 

» 

8 

1 

*<! 



Of 


tfcfe street oral formula Is only intended to repre se nt the 
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probable relation* of the atom* In the molecule and the probability that 
the Fe"S, 1* entirely (aturated 

B 

A structural formula for marcadte might be given a* Fe^ and thl* 

really expresses oar entire knowledge of it* confutation It may be any 
polymer of thl*, for being unsaturated it thould be capable of forming 
polymer* 

I much regret that want of time ha* compelled me to discontinue these 
latter Investigations Into the decomposibllity of these minerals by solutions 
of metallic salt* under pressure, as it seems to open up a way for the study 
of many other sulphide* and would doublleaa be productive of moat valua 
ble result* Besides this it would probably adduce additional proof of the 
correctness of my formulas for these minerals as given above 

Ackhowledomut 

I take this occasion to express my sense of gratitude to Prof Edgar F 
Smith, who auggeeled the work to me and who by his constant encourage 
ment and ready advice has greatly furthered Its prosecution Many of the 
expenmenta acre made at hi* suggestion, and no doubt the success of the 
work is largely due to him 


Note* on tie Ottsology of Agnocharut Lndy (Aitionyx O AW) 

By W B Scott, College of Sou Jtrtty, Princeton 

{Rtad before (As American Philosophical Society, May IS, 189+ ) 

Leidy described this genus more than forty years ago, and yet In spite 
of the repeated explorailons of iba White River and John Day beds. It lus 
hitherto been known only from the skull In 1883, Osborn and Wortman 
published, under the name of Artionyx, an account of an extraordinary 
hind foot, whloh, with a typical artlodaclyl tarsus, poas ea s es Hvo digits and 
very large claw like ungual phalanges The authors named refer 
Artionyx to the Ancylopoda on account of the resemblance of Its phalanges 
to those of CKaUcolKtrwim An examination of the type speolmon of the 
•apposed new genu led me to believe that ft represented the bind foot of 
Agnoduenx (see Osborn’s Bite of the Mtmmaba in North America, p 44, 
sepamtlm) This conclusion was founded upon the tact that the tarsus 
is not only artlodeotyl, bit characteristically oreodont In struotur* and 
‘that certain features of the skull and dentition of Agriocharei Indicated 
that It must be an exceedingly aberjjfot member of the oraodont group 
Mr. J B Hatcher, curator of ^vertebrate paleontology In the Prince- 
ton Museum, hft jut sent me from the While River bad lands of South 
Dakota three fragmentary skeleton* of Agrtochanu, associated with 
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teeth, the examination of which has yielded some very so rp rising 
result*. Not only It the con|ccture confirmed that Artionyx and Agrio- 
chant* are lynonymous names, bat also that the forellmb which I de- 
scribed asT Mtionyx dakoUnti* (Proe Acad Nat. Sei , Fhlla , 1808, p 
806) probably belongs to some nearly allied form Agriochant* has thus 
almost as many synonyms as Chaltcoth*rium, and as In that animal Its 
various parts have been referred to no less than three mammalian orders, 
the head to the artlodactyls, the fore foot to the creodonts and the hind 
foot to the Ancylopoda 

There preliminary notes will deal only with some of 
the more salient features of structure, leaving a com- 
plete account of the skeleton foT another occasion. 
Beside the three parts of skeletons already mentioned, 
the material at present available consists of the fore 
leg and part of manus, lacking ungual phalanges, of 
the specimen described as f i/tionyz dakotentu (Mu- 
seum No. 10402), and a second very similar specimen 
collected last summer by Mr Hatcher (No. 10606). 

The skull of Agriochant* departs very little (torn 
that of the oreodonts, even those features In which It 
differs from the White River members of that family, 
such as the open orbit and (probably) the absence of 
the lachrymal pit, bolng shared by Protonodon of the 
Uinta Eocene. 

The dentition displays the preeminently character- 
istic feature of the oreodonts In the conversion of the 
Interior canine into a functional Incisor, while p 1 
assumes the form and fonctlon of the canine In other 
respects the dentition la widely different from that of 
the oreodonts. Briefly staled, these differences are as 
follows: (1) The redaction of the npper Incisors; 
(9) the molsrlform pattern, more or leas oom plate, of 
p. 4 In both Jaws ; (8) the structure of the molars, 
which closely resemble those of Hgopotam**, though 
lacking the protoconule In the upper series. These 
differences Induced Leldy to refer Agriochant* to a 
IhmDy distinct from, but allied to the oreodonts. 

Tbs proximal and of the radius Is almost exactly 
no L left ulna ^ that of Orcodon ; It la transversely extended, oe- 
ut ndfaa of 4, copying the whole width of the humeral trochlea and 
■Sfsl Hut Sas. antero posteriorly oom p r es se d. Th* proportions ol the 
’*•“*“»* three humeral facet* are slightly different from these 
dnnrt -^ of Orvode*, the outer one being relatively narrower 

and the pH for the Intercondylar ridge of the humerus 
larger and deeper. Tfrie applies, bower sr, only to thy large speds* 
from the upper beds ; In A. mttft m the correspondence of this per- 
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tlon of the radius with that of Ortodon is complete The wlinft has a 
remarkably strong curvature forward (t t with the convexity In 
front) and la slender with transversely oval section broadening gi idually 
to the distal end while in Ortodon it continues slendei and expands sud 
denly into the inferior end The distal portion presents many more points 
of difference between tbe two genera tban doos Uio proxiuiil and lias In 
Agnoehaiui quits a deceptively carnivore like appearance In the latter 
It Is more thickened transversely and less anleroposterlorly than in 
Ortodon tho scaphoid and lunar facets are leu distinctly separated and of 
different shape and there is no sulcus for the extensor tendons up n the 
anterior face of the bone I he ulna bu an olecranon shaped much like 
that of Ortodon and similarly grooved at the extremity but decidedly 
thicker and mire massive The Inner humeral facet forms m its distal 
portion a remarkably prominent fl inng Up fur exceeding tbe correspond 
ing structure in Ortodon The xhsft Is large throughout proxlmally It 
la trihedral but soon becomes much compressed laterally ar d resembles 
a nbln shape since the anlem posterior depth Is retained Hie distal end 
is contracted to a narr iw and simply convex facet for the cuneiform 
Tho carpus Is very different from that of Ortodon A complete 
account of It cannot yet be given tbe only available specimens 
lacking the scaphoid and pisiform Tbe lunar is more like that of the 
Uinta genus Protortoion than that of 
tbe White Rlrer form Tbe special 
peculiarity of the lunar In the true oreo 
donls lies In Its tendency to move oxer 
upon the unciform and to make its 
contact with the magnum altogether 
lateral This tendency is already lie 
ginning In Protoreodon and reaches Its 
culmination In Htrytochmrw and 
JfsiyeAytu In AgnotAanu, on the 
other hand, this tendency Is ravened , 
the lonar rests almost entirely upon 
(he magnum Its facet for Which )» Fm % Pvt rtlalt manning major’ 
broad and but slightly oblique The Mat rise Tbe trapezium la Incorrectly 
anterior portion of ibis facet Is convex P 1 * 0 * !" «»**<* *»«> tho 

becoming dpeply convex behind Tb*. ‘»P«4 ( i being thal to the «trtuHd 
unciform facet Is lateral rather than distal in front but towards the palmar 
side tbe ondfurm extends beneath the lunar Tbe radial surfhei la like 
that of Ortodon, but does not deacaa&eo low upon tbe dorsal face of the 
bone, and the palmer portion doee not present so much laterally Tbe 
cuneiform la relatively large , proslmally it displays a broad ooncarfty for 
lb* ulna, while tbe distal fooe Is ootmpied by the large subcircular facet for 
tbe uuHform The pisiform facet U flat and notably small whereas in 
Ortodon It Is oonoave and occupies the whole palmar side of tbe bone 
The uapadum to aomtwhft of a surprise In ha shape end connections , it 
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l« a small nodular bone, which li attached to (he icaphold and trapezoid, 
but hai no facet for a Aral metacarpal. In view of the fact, Indicated by 
Oabnrn and Wortmau, and confirmed by one of the apeclmena received 
from Mr Hatcher, that a hallux waa present In the pea, the absence of the 
pollex, which Is preserved In at least two oreodonte, la decidedly unex- 
pected There Is reason to believe however that the pollex was retained 
In A wtUquvt The trnpeztld la considerably larger than the magnum, 
especially Its dorsal portion , posteriorly It la excavated on the ulnar aide 
for the extension of (be magnum The sutface for the scaphoid Is some- 
what warped , broad and proximal In front, narnworand obliquely lateral 
behind. The distal portion of thetrapcrold artlculatesonly with the second 
metacarpal. The magnum differ* from that of Oreodon In several Im- 
portant respects. Its proximal surface la occupied principally by the 
lunar, the icaphold being confined to a relatively narrow surface In front, 
though posteriorly the contact la more considerable, and further the 
magnum baa but a very amall facet for the second metaaarpal The unci- 
form differs considerably from that of Oreodi>r\. Anteriorly the lunar 
facet forms an excavation upon the radial aide of the bone, but posteriorly 
an almost cylindrical process extends beneath the lunar. The proximal 
surface, which In Oreodon la divided equnlly between the lunar and cunei- 
form facets, la occupied almost entirely by the fhcet for the cuneiform. 
The articular surface for the fifth metacarpal diffen from that of the last- 
named genus In Its larger relative size and more distal position, and the 
posterior hook of the unciform Is decidedly more massive. 

The metacarpal* are represented by the proximal and distal ends of the 
second and fourth and by the third complete. They display several signifi- 
cant differences from those or Oreodo a. As already mentioned the pollex 
was probably entirely absent and the other metacarpal* are of more uni- 
form alxe, giving a more laodaotyl form of man as than In Oreodon. The 
head of me 11 la slightly smaller than that of me. it, and baa a large con- 
cave facet lor the tmpcxold and a very mlnnte one for the magnum. The 
•haft la more rounded and lisa antero posteriorly compressed than la 
Oreodon. The distal sad Is oreodon t rather than ungulate In appearance. 
This appearance It dus to the great enlargement of the processes for 
attachment of the lateral ligaments, the more dlatlnct oonatriotton of the 
trochlea and Its almost spherical shape and to the greater prominence of ibe 
carlna. Mo in la the heaviest of the serisa ; It heart a large faost for the 
magnum, which Is convex sntero-posteriorly and eonotre transversely, 
and abuta against the unciform by a process which overlaps the head of 
mo. it | this process Is, however, relatively smaller than In Qiw J ra, 
Mo it requires no particular description i It is rsther smaller than mo. m 
and somewhat larger than mo. u. 

the phalanges are, at first sight, very different from those of On odon, but 
a oanfhl comparison shows Important resemblances, especially If the small 
species, A. nrntqmu, from the lower beds be oonetdered. In lbs proximal 
phalanx the following dtfflmnees from Ortodo* may be obeerred i (I) 
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The proiimil articular surface is more deeply roncave and more 
oblique to ibe 1< ng axle of the bone presenting iloraally as well as proxi 
mally (8) The dis- 
tal trochlea la leu 
depressed more 
deeply notched and 
extends farther upon 
the palmar side In 
the atomd phalanx 
the dono palmar dt 
ameter la relatively ^k> B Phots get r n ll*lt of n an « Same I dl It at 
much greater and the uUgs land n t «La 

transverse diameter less titan in Ortodon The median ridge of the pro* 
Imal trochlea la much more prominent and the lateral concavities of this 
surface more deeply excavated The dl«tal articular fleet la much more 
extenalve especially upon the ptlmiir aide and more deeply notched 
in the middle line The ungual la compreaaed and forma a large claw 
quite uullke the slender pointed hoof of Ortodon though the d (Terence is 
hardly a fundamental one The fioet for the second phalanx la much 
greater in the dirao palmar direction and allows a more extended move 
ment of Ibe two bones up n each other The mutual relations of the 
three phalanges Is quite different In the two genera In Agrtotlarut the 
arrangement is much like wliat ta found In Ohabeothtnum 

The tibia differs in aeveral Important respects Tram that of Ortodon 
The proximal end la carnivorous rather than ungulate in appearance 
This la dua partly to the fl itneaaof the condyles and their slighter obliquity 
from before backward but especially to the small prominence of the 
cnemial crest which th >ugb broad and massive Is much lower than In 
Ortodon and henoe the proximal porll in of the tibia has a decidedly 
■mailer antero posterior diameter than In that genua the spine la alio 
less conspicuous The dlvtal end la remarkable for the great sixe of the 
Internal malleolus which is very long and baa an articular facet for the 
astragal ns upon Its free end 

The tanas has already bee* fullv described by Osborn and Wortman 
It is requisite here. Iherefbre only to call attention to the difference* 
which obtain between the various specie* of Agnothomt* as welj as be 
tween the latter genus and Ortodon + In the abeence of teeth It cannot 
yet be determined whether the specimen described by Osborn and Wort 
man should be referred 10 any of Leldy a species and therefore foftba pur 
poeee of (be present comparison, the name A gandryt 0 and W will be 
retained A anttgtnu Irom the Ortodon beds differs from A gmidryi in 
the following paniculate (1) The afee is somewhat smaller (2) All the 
elements of the tarsus are relatlvelwfclgher and narrower (8) There la 
lam difference In sixe between the Internal and external ooudylea or the 
astragalus and the latter jla separated by a pinch w*der interval front Ihe 
foMdal hint (4) Tks^pit Air the Internal malleolus U much lew deeply 

MM 4 MB. return tec xxxm 145 fl v PinrrxD m* lfl 1894 
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Incited (S) The flbuler ficet of tbe calceneum It higher end more 
oblique, but leet extended snlero-poaterlorly (A) The celceneel Ihcet of 
the cuboid it relatively brooder, while that Tor the utragalui It narrower 
Unfortunately the oompound cuneiform la loat from the tpeclment of 
A antkjwu and the only navicular pieterved It too much Injured for com- 
parlton 

The taraui of Agriookarut U fundamentally iltnllar to that of Oreoden, 
but with many tlgnlflcant difference* of detail. Comparing Q. «u( borttoni 
with A antt quut the following devlatloni In the elruclure of the latter 
may be obeerved (1) All the Ureal bone* are much lower and broader. 
(9) The pit on the utragalui fur the llbial malleolus la much deeper and 
the ridge eeparatlng the cuboid and navicular facet of thl* bone la decidedly 
more prominent (8) The luslentaculum of the catcaneum la much more 
atrongly developed and projecting. (4) The calcaneal facet descend* 
lower upon the dorsal face of the cuboid ; tbe hook-ltke process on the 
plantar surface of the cuboid 1* very much more massive and the distal 
facet for the filth metaUiaal less distinctly separated from that for the 
fourth In A- gaudryi the plantar book of the navicular Is greatly In- 
creased In breadth as compared with that of 0 culbtrttoni, and on the 
dlsul surface of the compound cuneiform the facets for tbe second and 
third metaUruls lie In the same transverse plane, Instead of being at dif- 
ferent levels. In consequence or this arrangement tbe second metatarsal, 
which In Ortodon abuts against the llbial side of the eclocunelform. Is en- 
tirely excluded from that element "Whether the same is true or A 
antiqwu cannot at present be determined. In one of ihe specimens of tbe 
latter species the entocunelform la preserved It Is considerably wider 
than the same bone In Ortodon, and lias a distal Ihcet for the first meta- 
tarsal, thus confirming Osborn and Wortman’s observation u to tbe 
presence of a hallux In this genua. A number of caudal vertebra show 
that Agriookanu had a longer and more powerful tall than Ortodon; In- 
deed, the tall la quite aa well developed as In tbe larger cats, «. the 
leopard. I have elsewhere called attention to tbe curious character of the 
axle In this genua (Morpkologiteku Jakrbuek, Bd xvi, p. 801), Tbe 
odontoid process has the characteristic shape found In the oreodonta ; It la 
abort and broad, with atrongly ooavex ventral aurfeoe, nearly flat dortal 
surface, and ronndad anterior margin. This process is, therefore, neither 
conical nor spont-sbaped, bat Intermediate between the two. The neural 
■pine, ob tba other band, ta entirely different from that of the oraodonta 
and forma a great hatchet-shaped plate, resembling oarnlvorona rather than 
ungulate structure. 

Tax BranuATK) Poemojr pa Aoeiochixxij*. 

Laldy separated this genua from the oreodonta, aa tbe type of a distinct 
flmtUy, which he regards aaa “ peculiar and extinct flunliy of rumbaanU 
of tbe meat aberrant character, but allied to the O ro odo nt o," GUI united 
the two fcndllea, string te Agrtockantt subfamily rank, an example Which 
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*u followed by Cope and by myself Osborn and Wort man referred 
their genus Artionyx to the Ancylopoda with Oh thcothxnut i construct 
ing a new suborder the Artlonycbia for Its reception While much re 
mains to be learned regarding Agrtoeturrui some inferences from tho 
facts of structure described In (he preceding pages are reasonal ly clear 
In the first place I cannot agree with Osborn and Wortman In rcmivlng 
Oils genus altogether from the Artiodaclylaand assigning It to the Ancylo 
pods Such a removal Implies that all of the artlodactyl features of 
structure have been independently acquired and this Is highly lmprob ible 
I have It Is true repeatedly Insisted upon the reality and frequency of 
parallelism in development but It Is very easy to push this d >ctnne to 
unwarranted extremes Among mammals at least no such extreme case 
of this mode of evolution is known as would include the skull dentition 
llmbe carpus and tarsus and In fact everything but the phalanges Tho 
only evidence which could Justify suoh a conclusion would be the finding 
of a succession of species by whtoh the Independent origin of the two 
groups could be traced out step by step The agreement of Agnochctrut 
with Ohalxcothenum is of the slightest and most superficial character con 
listing only in the fact thst both genera have claws But the ungual 
phalanges are of a very different pattern In the two genera and it la surely 
the less dangerous born of the dilemma to conclude that Ibis single corro 
•pondence Is due to parallelism rather thah that the numerous and Irn 
porta cl characters In which Agrtoehartu agrees with the artlodaclyls are 
the result of such a process 

But a difficulty arises here Is not the distinction between hoof and claw 
a fundamental one established long before the artiodaclyls had arisen ? 
To answer this question with any certainly would require a much more 
exact knowledge or the genesis of both kinds of phalanx then we at 
present posaeas but there la much reason to believe that while tho ungu 
late and ungutcnlato type* of mammals are radically dlsUnot yet the dis 
Unction does not reel, sa the name* Imply, upon the character of the un 
goals At all events both hoof and claw an found In oloaely allied 
genera as for example among the rodent* oreodonts and edentates 
These examples are It la truei all found among the unguioulates hut there 
la no a prtort reaeon for assuming that a similar diversity among the ungu 
lates may not occur That It Is rare in the latter group to doubtless due to 
the foot that ungulates almost uniformly employ the foot only for purposes 
of locomotion and Indeed It Is difficult to conjecture what the fupcUon or 
such foot as those of AgnooAanu and Ohaiicotksrium may have been In 
view of all the characteristic arUodamyl structure* which AgrioeAanu 
displays one can hardly escape the conclusion that In this case the transl 
Uoa from hoof to claw has actually taken place and that this genus Is the 
culmination of a series of absmn^tltlodectyli In the second place it is 
Obvious that Leldy ■ separation of Agrm)u sraw from the OrtoAdnMa Is 
entirely proper A more ohecwra problem is to determine the relationship 
bttweOn the two fomiUav and to this end It will be necessary to briefly 
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recapitulate their resemblsnoes and difference! Agrioehanu resemble* 
(he oreodonti In the following points : (1) The skull structure of llie two 
families n closely alike and the Uinta genus TYotortodon hardly differ* at 
all In this respect from Agriceharut (3) The eery characteristic oreodont 
features of the canlmform first lower preuiolarand Indslform canine are re- 
peated In Agnochanu (8) The atlas and the peculiar odontoid process 
of the axis are similar In both groups (4) The elbow Joint In the oreo- 
donls It, as Is well known, very exceptional among ungulates and all Its 
peculiarities are repealed In somewhat exaggerated form In Agrioehanu. 
(9) The tarsus Is oreodont In almost every particular, and Is curiously 
paralleled In many details by that of the Loup Fork genus Mtryeothanu. 
It should be remembered In this oonnecllon thst In A antiquu * the tareua 
deviates loss from the oreodont type than does that of the later and larger 
A gaudryi, and Is in fact intermediate between the two. This Is slgnlO- 
cent, because ln«the long continued existence of the Ortodontida from the 
Uinta to the Loup Fork, there Is relatively little change In the tarsus, 
while each successive genus dlaplsys Its own panlculsr modification ol the 
carpus (A) The phalanges, except the tin goals, differ relatively little In 
the two groups and are manifestly of the same type. (7) The articulations 
of the metapodlals are similar. 

The most Important respects in which AgrioeAarui differs from the 
oreodont* are as follows (1) The pattern of the molsr teeth U very dls 
tlnct, but this gap, especially as regards the lower teeth, Is to some extent 
bridged by Protoroodon or the Uinta Eocene. which shows that the two 
hinds of molar may well have been derived from a single type. (9) The 
distal end of the radius Is oreodont, rather than ungulate In character. (8) 
In Agrloeharut the carpus differs decidedly frofla that of the White River 
oreodonti, both In the ihspe and In the connections of Its parts, the dis- 
placement being In opposite directions. Here again Protoroodon tend* to 
connect the two extremes and displays a type of carpus not far removed 
from that which may have given rise to both. (4) The position of the 
phalanges with reference to the metapodlals and to each other Is quite 
different (9) Much the most remarkable difference between the two 
groups Is the presence of claws In Agrioekanu, while the oredonts have 
hoof*. (A) Though the large Agrioehanu species from the uppermost 
White River beds hss no pollex, there is reason to believe that It was 
present In the earlier and smaller A. anUguus. (7) A striking dlffhrenoe 
In the knee-joint is observable between AgrioeAanu and the oreodonti, 
which iodlcatea that la the former the leg was stralghtsr, while the proxi- 
mal end of the tibia and distal end of the femur have quite the appeared oe 
of the same pans In the Carnivora, (6) All the elements of the tarsus 
are lower and broader, the astragalus hss a deep pit for ths Internal 
malleolus and a hallux Is preant. The Utter 1ms not been found In a nj 
oreodont. (0) Another carnivorous feature fn AgrUohanu Is the shape 
somed by the neural spin® of the axis. 

Ia brief, the deatltloa and skeleton of AgrioeXanu show a Urge aum- 
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ber of cIom correspondences with Ibe oreod )nl> and especially in those 
particulars in which that group HITers from other artiodactyl f iniihes On 
the other hand them are significant dev allocs from the oreod nts wl ich 
are to be found more particularly In the structures correlated with the 
cunoue change In foot structure It seems on the whole highly probable 
that the two families are not distantly related especially if the somewhat 
intermediate character of Proioreodo* be considered 

The conclusion to which the available evidence leads Is then that 
Agrioefuerut is the last term In a succession of species which f rm a 
curiously specialized offihoot of the Oreo lonttda its d vergences from 
that fiscally being principally the results of a change In the fund ns vnd 
usee of the feet The separation of the two senes was pnbal ly already 
established In the Uinta Eocene fir in spite of Us somewhat lntirmod ate 
charaoler Protoreodon can be a forerunner only of the treodonla The 
Brldgor bods may be expected to yield the common ancestor of the two 
■erlee and this animal will probably tnrn out to be a penladmclyl form 
with buno solenodont denial >□ and qulnquetuberculale upper molars the 
unpaired lobe In the anterior half of the crown As f have elsewhere 
suggested this hypothetical form may have been already found in the Im 
perfectly known EtloJiym 

The likeness of the Agriochwrut molars to those of Uyopotamut has 
often been noticed and the Inference drawn that these two genera we a in 
some manner more or lees closely related Mr Hatcher writes me that 
he hae lately found feet of Uyopotamut which suggest the sums affinities 
Until this material has been carefhlly studied it will be the pirt of pru 
deuce not to prqjudge the queetlon 


Thru Mem Methedt far tA* Detection, cf Forgery 
By Dr Pernfer Prater 

{Bead before Ot Amenta* PAOotopAual Society May 11 1894 ) 

I wish to put on record three new methods which I have applied sue 
oeaafully for the purpose of detecting frauds In written documents 
The first enables one to determine with comparative ease ahloti of two 
oroasing Ink Hue* was made tint, and Qonslsts In observing the cross 
Jag by • leas of low power (tour or ire diameters) at a very oblique 
angle If a light Ink line be made over a darker one the appearance to 
the eye when viewing the creaalnjg perpendicularly to the plane of the 
papa wOl be that the darker line Is superpoeed The reason of this is 
that Ink line* an quite transparent and the darker line la seen through 
the lighter one and semnt to make one continuous line with Its two UmM 
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across the Intersection When the paper ti Inclined however but few 
of the rays of light which reaoh the eye by reflexion from the intersection 
traverse and loee rayi by abeorptlon from both Ink Dime bnt the greater 
number penetrate only the upper Ink and do not inffer absorption by 
the lower 

The second Is a method of Judging whether or not two lines havo been 
made with the same Ink and consists In passing ovei each In snooesston 
prisms of red yellow or bine glass (or two of these) and noting the nmn 
ber of mllllraeten through whloh It Is necessary to move each prism 
from the position where its thin edge la In contact with the mark to be 
Judged to that where tbe color Is extinguished and the line is black The 
prism is pushed horlrontally over the Ink mark oonttnually adding to the 
thickness of the colored glass over the latter When the line appears 
quite black tha distance in mm over whloh the prism baa been pushed 
Is read off and compared with tbe number of mm which the other line 
requires to attain the same result If the Inks have the same colors these 
Teautls must agree 

Third method In 1836 I read before the Society a paper on the nae of 
composite photography f >r the purpose of establishing the type of an 
Individual a writing and especially the signature Since then the mechanl 
cal dlfflcnltlee In the way have been greatly leasened and the method has 
given most valuable results lu cases before various conns But there 
are many occasions where It cannot be employed for one reason or an 
other and In such cases I have derlted a system of measurement and 
tabulation which accomplishes by flgnres what oompoaite photography 
established automatically by form The older method may be called the 
graphic average of tha handwriting and the later the numerical average 
The advantage of the former Is that It lakes Into account at once all tbe 
elements or character while the latter can deal only with comparatively 
flaw bnt In spite of this the results attained have been very Interesting 

By the system here allnded to a given nujnber of heights breadths and 
angles of letters and • paces between them and between words art 
■elected and measured In a large number of undisputed signatures The 
same elements are than measured In the signature In dispute The aver 
ages or all the elements In the genuine series Is then compared with the 
latter and thalr agreement or disagreement will generally lead to a cor- 
rect Judgment ss to the genuineness of the disputed signature 

Hill method bis given successful results In s direction which extends 
tha original Idea to a study of guided hands and it has been possibU 
to extract from the oolnmna of m ensure meats, proofs of the existence of 
characteristics of each of the separate handwritings 



Stated Meeting, May 4, 1894. 

Mr. Ingham in the Chair. 

Minutes of preoeding meeting read. 

Letters of envoy were received from the Survey of India 
Department, Calcutta; K. Sochsische Gesellachaft der Wisseu- 
Bchaften, Leipsig, Saxony; Faculty dea Sciences, Marseilles, 
France ; Mrs. Carvill Lewis, L«radon, Eng. 

Letters of acknowledgment were received from the Royal 
Society of New South Wales, Sydney (142); Imperial Acad- 
emy of Sciences, Physical Central Observatory, Russian Chemi- 
cal Society, Library of the Ministry of Marine, Prof. Serge Niki- 
tin, St Petersburg, Russia (142), K. Vetenskaps Akademiens 
Bibleotek, Statistika Central Byran, Stockholm, Sweden 
(142); Maatsohappij van Nederlandache Letterkunde, Leiden, 
Z. Holland (142); Bibliotheque R. de Belgique, Bruxelles 
(140, 141); Redaction der Naturwietemchaftlichen Wochen- 
echrxft, Berlin, Pruseia (14 L); R. Acoademia dei Linoei, 
Rome, Italy (142) ; Bibliotheque Uni versitaire, Lyon, France 
(180-135) ; Mercantile Library, Philadelphia (136) ; Mr. Evfcr- 
ard F. im Thurn, Georgetown, British Guiana (141). 

Letters of acknowledgment (144) were received froifa the En- 
gineers' Club, Franklin Institute, University of Pennsylvania, 
Mercantile Library, Pennsylvania Historical Sooiety, Free Li- 
brary of Philadelphia, Academy of Natural Sciences, Wagner 
Free Institute, Numismatic and Antiquarian Sooiety, Gen. I. 
J. Wistar, Admiral Macau ley, Profs. E. D. Cope, H. D. Greg- 
ory, Lewis M. Haupt, H. 7. Hilpreoht, J. P. Lesley, James 
MaoAliator, Drs. John Ashhurst, Jr., J. Solis Cohen, Pereifor 
Fraser, W. W. Keen, Mortis Longstreth, John Marshall, 
Charles A. Oliver, 0. N. Peirce, W. S. W. Busohenberger, 
Q. Olay Trumbull, W. H. Wahl, Mean*. R. L. Ashhurst, R. 
Meade Baohe, Patterson DuBois, Jacob B. Eokfeldt, Robert F. 
Field, & Y. d'lnvillier, W. IF. Jefferia, Franklin Platt, Theo- 
dore D. Rand, Louis Yorelon, J. M, Wilson, Ellis Yarnall, 
Philadelphia ; Mr. Heber S. Thompson, Pottsville, Pa. ; Rev. P. 
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A. Muhlenberg, Reading, Pa. ; Rev. G. W. Anderson, Rose- 
mont, Pa.; Dr. W. H. Appleton, Swarthmore, Pa.; Dr. John 
Cnrwen, Warren, Pa.; Mr. Philip P. Sharpies, West Chester, 
Pa.; Wyoming Historical and Geological Sooiety, Wilkes- 
barre, Pa.; Maryland Institute for the Promotion of the 
Meohanio Arts, Enoch Pratt Free Library, Baltimore, Md.; 
Journal of the U. S. Artillery, Fortress Monroe, Va. ; Mr. 
Jedediah Hotchkiss, Staunton, Va. ; Leander McCormick Ob- 
servatory, Library of the University of Virginia, Prof. J. W. 
Mallet, University of Virginia; Agricultural Experiment 
Station, Experiment, Ga. ; Georgia Historical Sooiety, Savan- 
nah ; Michigan State Library, Lansing ; Athenaeum, Columbus, 
Tenn. ; Dr. Robert Peter, Lexington, Ky. ; Prof. E. W. Clay- 
pole, Akron, 0. ; University of Cincinnati, Sooiety of Natural 
History, Cinoinnati Observatory, Cincinnati, O. ; Oberlin Col- 
lege, Oberhn, O. ; Purdue Experiment Station, La Fayette, 
Iod.; Prof. G. W. Hough, Evanston, 111.; State Historical 
Sooiety of Wisconsin, Wisconsin Academy of Soienoe, Arts 
and Letters, Madison. 

Accessions to the Library were reported from Prof. N. A. 
Cobb, Sydney, Australia; Great Trigonometrical Survey of 
India, Dehra Dun; Etat Independant du Congo, Brussels, Bel- 
gium ; Musfe Naturelle de Hongrie, Budapest; K. Akademie 
der Wiasensohaften, Vienna, Austria; Gesellschaft fttr An- 
thropologic, Etbnologie und Urgeaohiohte, Berlin, Prussia; 
NaturwiasenaohafUiohe Verein, Bremen, Germany ; Schlesisoho 
Botanisohe Tausoh- Verein, Breslau, Prussia ; Prof. August 
Tisohner, Leipzig, Saxony ; Geographisohe Geeellachaft, Bern, 
Switzerland ; Soci&d Vaudoise des Sciences Nature Ilea, Lau- 
sanne, Switzerland; Sooidtd Francaiae de Physique, Paris, 
France; Mrs. Oarvill Lewis, London, Eng. ; Geological Sooiety, 
Glasgow, Scotland; Canadian Institute, Toronto, Canada; 
American Statistical Association, Prof. Alexander Maofarlane, 
Boston, Mia. ; Prof. 0. L. Doolittle, Salem, Maa. ; Agrloul- 
taral Experiment Station, Newark, N. J. ; Academy of Natu- 
ral Sotenoea, Mercantile Library, Mr. FredeHck Prime, Phila- 
delphia ; Office of tha Chief of Eo igiaears, U. S. Department 
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of Agriculture, Anthropological Society, U. S. Fish Commis- 
sion, Census Office, Washington, D. C.; Liok Observatory, 
Mt. Hamilton, Cal.; Iowa Masonic Library, Cedar Rapids; 
Geological Survey, Des Moines, la. ; Deutsche WiBsonsohaft- 
liche Verein, Santiago de Chile , Sooiedad de Ingenieroa, 
Puebla, Mex. 

Mr. Henry Carey Baird, in the following letter, presented 
to the Society, on behalf of the contributors, a handsome por- 
trait of George Ord, a former Vice-President of the Society : 

To THB PeMTDBHT Of THE AMBHtCAS PHILOSOPHICAL BOOIKTT 

Mr. IVttitisnt ; — The pleasant duty has devolved on me, on behalf of a 
number of members of the Society, subscribers, of presenting to the So 
clety a portrait of the late George Ord 

This portrait baa been copied by Mr. T. Henry Smith from the original 
by John Nagle, painted In 1829, the property of the Academy of Natural 
Sciences, to the courtesy of the officers of which institution wo are in- 
debted for permission to make this copy 

Mr. Ord was an eminent Philadelphian, having been born here In 1781, 
and died here January 24, 1888. He was elected a member of this Society 
October 17, 1817, was Secretary 1820-1827 and also la 1880, Vice Presi- 
dent 1883-1880. Librarian 1842-1848, Treasurer 1842-1847, Councilor 
1888. Prom 1831 to 1838 he was President of the Academy of Natural 
SoUnoee. He was also a fellow of the Llnnean Society of London. 

He was an Intimate friend of the naturalist Alexander Wilson, and was 
hla companion In many of his ornithological expeditions. After Wilson's 
death. In 1818, Mr. Ord (Completed the eighth volume of Wilson’s OnutA 
oiog f (Philadelphia, 1814) In 1820 he prepared a new edition of the 
last three volumes, and In 1828 published his Lift of Wilton. In 1884 be 
wrote the Memoir* of Tkomat Sag, and In 1849 a Memoir of UharUt A. 
Lmmtr. While his special department was that of natural history and 
especially ornithology, his labors ss a lexicographer were Important, hav- 
ing aided la editing Johnson’s Dictionary, and having contributed valu- 
able matter to the dictionary of Noah 

It seams eminently fitting that e portrait of this distinguished member 
of the Society should adorn the walla of Ha hall, and It la hoped that this 
Istthful reproduction of Nagla’s admirable plot are may be thought worthy 
of the subject. 

PsTumupitu, May 4, 1894. Hkxbt Caret Bans. 

The letter vu ordered spread on the minutes with the list 
of donors. 

vaoo. Utn. FKttoa. aoo. gun . ftfcll e. . radian #ukb 19, 1894. 
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Dr. Morris moved a vote of thanks to the donors, which 
was adopted. 

Committees on “ Membership ” and the “ Memorial Dinner” 
reported progress. 

A letter was received from Mr. Ben. D. Peter, Lexington, 
Ky., announcing the death of his father, Dr. Robert Peter, 
April 26, 1804, mt. 89. 

Obituary notice of George de Bonneville Keim was read by 
Dr. Brinton. 

Mr. Bache read his views on “ The Dynamics of Boxing.” 

Nomination No. 1278 was read. 

Mr. Prime moved and Dr. Brinton seconded the following 
resolution : 

BetoUtd, That J. Sergeant Price, the Treasurer of the American Philo- 
sophical Society, 1» hereby authorized and directed to cut the vote to 
which the corporation li entitled u a policy holder and contributor of 
" The Philadelphia Contributlonablp for the Insurance of Homes from 
Lose by Fire," at any election for Direct ora and Treasurer of the corpora- 
tion last named, to serve for the year ending the second Monday of April, 
1808, and to vote on any questions that may arise at the meeting at which 
the said election Is held. 

The resolution was unanimously adopted. 

And the Society was adjourned by the presiding member. 


Stated Meeting , May 18, 189 
President Fbalby in the Chair. 

Col. Henry DuPont, a newly eleoted member, was presented 
to the Chair, and took his seat. 

Minhtee of meeting May 4th read. 

Correspondence was submitted as follows : 

Letters of envoy were received from the Institnt Egyptien, 
Cairo; Geological Survey of India, Calcutta; K. K, Astro- 
nomisoh-meteorologisohe Observatorium, Triest, Austria ; Uni- 
versity de Lyon, Lyon, Franoe ; Royal Statistical Society, 



IBM] 


257 


London, Eng.; Direction Gunwale de Statistique, La Plato, 
S. A. 

Letters of acknowledgment were received from the Royal 
Mint, Melbourne, Australia (189, 140) ; Acaddmie Hongroise 
dea Sciences, Budapest (186, 180, 187); Schweizensche 
Naturforschende Gesellsohaft, Bern, Switzerland (142); Prof. 
Giovanni Capellini, Bologna, Italy (142) , R. Academia di 
Soienze, Letters ed Arti, Padua, Italy (142); Univermtd de 
Lyon, Lyon, France (180-189, 141). 

Letters of acknowledgment (144) were received from the 
Geological Survey Department, Dr. Alfred R. C. Selwyn, 
Ottawa, Canada ; Literary and Histonoal Society, Laval Uni- 
versity, Hon. J. M. LeMoine, Quebec, Canada ; Canadian In- 
stitute, Toronto ; Society of Natural History, Portland, Me. ; 
Dartmouth College, Prof. Charles II. Hitchcock, Hanover, 
N. H. ; Vermont Historical Society, Montpelier ; Rhode Island 
Historical Society, Providence ; Franklin Society, Providenoe, 
R. I. ; Boston Society of Natural History, Massachusetts His- 
torical. Society, Pnbho Library, Mr. Robert 0. Winthrop, 
Boston, Mass. ; Museum of Comparative Zbology, Mr. Robert 

N. Toppan, Prof. J. D. Whitney, Dr. Justin W insor, Cambridge, 
Mass. ; Free Public Library, New Bedford, Maas. ; Essex Insti- 
tute, Salem, Mass. ; American Antiquarian Society, Worcester, 
Maas. ; Mr. George F. Dunning, Farmington, Conn. ; Connec- 
ticut Historical Society, Hartford; Yale University, Profs. 

O. 0. Marsh, W. D. Whitney, New Haven, Oonn.; Agri- 
cultural Experiment Station, Storm, Conn.; State Library, 
Prof. James Hall, Albany, N. Y. ; Buffalo Library, Buffalo, 
N. Y.; Prof. Edward North, Clinton, N. Y.; Prof. J..M. 
Hart, Ithaoa, N. Y.; Columbia College, N. Y. Academy of 
Medicine, N. Y. Historical Society, American Museum, of 
Natural History, N. Y. Hospital Library, Prof. Joel A. Allen, 
Hon. Charles P. Daly, Dr. Daniel Draper, New York, N. Y. ; 
Yaaar Brothers' Institute, Poughkeepsie, N. Y. ; Geological 
Society of America, Rochester^ N. Y.; Prof. W. Le Conte 
Stevens, Troy, N, Y. ; Oneida Historical Society, Utioa, N. Y. ; 
free Public Library, Jersey City, N. J. ; Prof Robert W. 
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Rogers, Madison, N. J.; New Jersey Historical Society, New- 
ark, N. J. ; Profs. W. Henry Green, Charles W. Shields, 
C. A. Young, Princeton, N. J. ; Dr. Charles B. Dudley, Altoona, 
Pa. ; Dr. Robert H. Alison, Ardmore, Pa.; Prof. M. H. Boyt>, 
Coopersburg, Pa.; Hon. Kckley B. Coxe, Drifton, Pa. ; Dr. 
Traill Green, Prof. J. W. Moore, Rev. Thomas C. Porter, 
Easton, Pa , Mr. Andrew S. McCreath, Harrisburg, Pa. ; 
Haverford College, Prof. Lyman B. Hall, Haverford, Pa. ; 
Mr. John Fulton, Johnstown, Pa. ; Linnean Society, Lancas- 
ter, Pa. ; Prof. F. A. Genth, Jr., LanBdowne, Pa. ; Mr. P. F. 
Rothermel, Linfleld, Pa. ; Hon. James T. Mitchell, Prof. 
Albert A. Smyth, Philadelphia ; Philosophical Society, West 
Chester, Pa. , Col. n. A. DuPont, Wilmington, Del.; U. S. 
Geological Survey, Surgeon-General's Office, U. S. Coast and 
Geodetic Survey, Smithsonian Institution, Catholic University, 
U. S. Weather Bureau, Drs. J. S. Billings, W. J. Hoffman, 
Col. Garrick Mallery, Prof. Charles A. Sohott, Mr. William 
B. Taylor, Washington, D. 0.; University of Tennessee, 
Knoxville • Texas Academy of Science, Austin ; University of 
California, Prof. Joseph Le Conte, Berkeley, Cal. ; Lick Ob- 
servatory, Mt. Hamilton, Cal.; Prof. George Davidson, San 
Franoisco, CaL ; Academy of Natural Soienoes, Davenport, la. ; 
State Historical Society, Iowa City, la. ; Kansas University 
Quarterly, Lawrence; Nebraska State Historical Society, 
Agricultural Experiment Station, Lincoln, Neb. ; State Agri- 
cultural College, Fort Collins, Colo.; Academy of Science, 
Taooma, Wash.; University of Wyoming, Laramie; Oollege 
of Agriculture, Las Cruoes, New Mexico. 

Letters of acknowledgment for Certificate of Membership 
were reoeived from Dr. Samuel A. Green, Boston, Mass.; 
Prof. J. M. Hoppin, New Haven, Conn. ; Gen. Isaao J. Wis- 
tar, Philadelphia. 

Accessions to the Library were reported from the Geologi- 
cal Survey of India, Calcutta ; R. Aooademia degli Agiati, 
Boveredo, Tyrol; Oseervatorio Astronomioo Meteorologioo, 
Tries t, Illyria; University de Lyon, Franoe ; Society de Gyo- 
graphic, Toulouse, France; Royal Institution, London, Eng.; 



Amerioan Oriental Society, New Haven, Conn.; Historical 
Society, Buffalo, N. Y. ; Oneida Historical Society, Utica, 
N. Y. ; Zoological Society, Editor of tbe Naturalist's Leisure 
Hour , Indian Bights’ Association, Editors of the International 
Journal of Ethics , Prof. E. D. Cope, Dr. Charles A. Oliver, 
Philadelphia; University of Michigan, Ann Arbor; Observe- 
torio Meteorologioo Central de Xnlapa, Mexico ; Bureau d’Ex- 
ohanges Intemationaux de Publications de la Bepubliquu 
Oriental del’Uruguay, Montevideo; Agricultural Experiment 
Stations, Fayetteville, Ark. ; Li Fayette, Ind. ; Brookings, 
S. Dak. ; Tucson, Aria. 

A photograph was received from the Yorkshire Geological 
and Polytechnic Society, Halifax, Eng, of Mr. James W. 
Davis, Honorary Secretary. 

Council met, and adjourned without business. 

The President appointed Dr. Busch enberger, who accepted, 
to prepare an obituary of Dr. W. Y. Keating. 

Mr. Price moved, and Dr. Buschenberger seconded the mo- 
tion, to postpone the election of members until next regular 
time for election, on aooount of small attendance owing to 
very stormy weather. 

Mr. Lyman read his paper on 11 Some New Bed Hop zona.” 

Dr. Frazer followed with remarks on his own work in the 
same horizons as illustrated in Adams, York, Lancaster and 
Cumberland counties in the State. 

Prof. Cope read by title a paper from Prof. Scott entitled 
u Notes on the Osteology of Agriocharas Leidy ;” also a paper 
entitled “ On the Lungs of the Ophidia,” by himself. 

Prof. Barker read a communication entitled, “ Comparative 
Study of the Chemical Behavior of Pynte and Maroasite," 
by Amos Peaslee Brown. 

Dr. Frazer indicated his method of detecting forgeries in 
documents aud handwriting. 

And the meeting was adjourned by the President. 




261 


PROCEEDINGS 

‘MERICAN PHILOSOPHICAL SOCIETY 
HLB AT PilLADILPHIA M PROIdTING U8IIDL KIOffLIMI 

V oij XXX III Jui/r TO Diouui 1801 No 146 


/Slated Meeting September 7 1894 
President Mr Fbalst in the Chair 

The death of Lord Coleridge, Chief Ju«tioe of England was 
announced 

Mr Lyman read the following correction of a statement 
made by Dr Frazer in the last number of the Proceedings 

In the last 1 sue of the Proceedings V 1 xxxili p 010 Tot urlut 
meeting May 18 1894 Dr Penilbr Fraser make* public a wl < Uy mil 
taken impression In regard to my poilllon end It fluenee In tl e Statu Geo 
logical Surrey So fkr from being lie quael director I hare nerer eren 
had the honor of being strictly speaking a regularly employed salaried 
Assistant Geologist or the Surrey bnt hare only done contraoi work for 
it and hare nerer had anything whaterer to do directly or indirectly 
by authority or by adrloe In reaponaibillty or In consultation with the 
management or control of any part of the work of the Surrey except my 
own 

In writing out hi* remarks he must hare beliered he had uttered 
them eesantkUy as they are printed hot anything In the least like so in 
exact a statement in that matter would hare been corrected at onoe 
Buxj Smith Ltkas 

Mr Prime spoke of the gold regions of South Africa 

Pending nominations 1278, 1274, 1276 to 1861 (inclusive) 

Vera read 

And the Society was adjourned by the President 
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Stated Meeting , September SI , 18$4- 
President, Mr. Fbilkt, in the Chair. 


Correspondence was submitted as follows: 

Letters acknowledging the receipt of diploma from Dr 
Isaao Roberta, Crowborougb, Sussex, England, and Hon. 
Robert E. Pattison, Harrisburg, Pennsylvania. 

A circular from the Royal Society of New South Wales, 
Sydney, in reference to prizes for 1894, 1895 and 1890. 

A circular from the PaliBographical Society of Australasia, 
Sydney, setting forth the objects of the Society. 

Communication from the Council of the Imperial Russian 
Geographical Society, in reference to the necessity of an Inter- 
national Agreement with regard to the publication of material 
contained in Naval Meteorological Journals. 

Circular from the Secretariat Gdndral de la Sooidtd de Geog- 
raphic de Toulouse, in reference to a decimal division of the 
day. 

Prospectus of the nature and objects of the Royal Institu- 
tion of Great Britain, London, England. 

A letter from N. Borovko, Odessa, Russia, in reference to 
the question of an international language. 

Letters of envoy were received from the Royal Society of 
New South Wales, Sydney; Mr. Edward Cousel, Melbourne, 
Australia; Geological Survey of India, Calcutta; Government 
Astronomer, Madras, India; Socidtd Imp. Mineralogique, 
Oomitd Geologique, Observatoire Physique Central, St. Peters- 
burg, Russia; Academia Romania, Bukarest; Univeraite R. 
de Norvhge, Christiania; Fondation de P. Teyler van der 
Holst, Harlem, N. Holland ; Maatsohappif der Nederlandscbe 
Letterkuude, Leiden, Z. Holland; K. Leopoldinisoh-Oaro- 
linische Deutsche Akadenrfe der Naturforsoher, Halle a. S., 
Prussia; Gesellsohaft air Beffirderung der gesammten Natur- 
wisseoschaften, Marbqrg, Prussia; Wtirtembergisobe Verein 
fttr Handelsgeographie, Stuttgart ; Mrade Gaimet, Bureau of 
Longitudes, Socidtd Pbilologique, Paris, France ; Z oil logical 



Society, Royal Society, London Eng , Roy vl Dublin Society, 
Royal Irish Academy Dublin Ireland , Geological Society of 
America, Rochester, N Y, U S Naval Institute, Annapolis, 
Md , Musce de La Tlata, La Plata, Argentine Republic, S A , 
Socidtd Scientifica du Chill, Santiago, Instituto IisivO Geo 
grafleo Nacional, San Joa5 Ccniral America 

Letters of acknowledgment were reoeivel from tbo Tihyo 
Library, Tokyo, Japan (18 > 140, 141), Linnean Society of 
N S Wales, Sydney (LAI), R Geographical Society (Queens 
land Braneh), Brisbane Queensland (l tl) Mr SimuelDaven 
port, Adelaide S Australia (141), Royal Society of Victorn, 
Melbourne (141), Public Library, Wellington, N Z (137, 

188.141) , Societas pro Fauna et Hora tennica Ilelsingtois 
Finland (142), Physieo Mathematical Society, Kasan, Russia 
(140, 141, 142), Tashkent Observatory, lashkent, Russia 
(142), Prof Dr Japctus Steenstrup Copenhagen, Denmark 
(142), Biblioteca N C, Firenre, Italia (142), It Tstituto 
Lombardo di Science e Lettcre, Milan, Italy (L42), R Ac 
cadeinia d Soienze Lettcre ed Aiti, Modena Italy (142) 
SocieU Africana d Italia Naples It tly ( 142) , Piof Giuseppe 
Sergi, Roma, Italia (142), R Oaservutorio dell Univerntl, 
Turin, Italy (142), Marquis Antonio de Gregorio, Palermo, 
Sioily (141), SooiCtd R de Geograph e, Anverp, Belgique 
(188, 142), R Aooademia degli Agiati, Rovereto Tyrol (140, 

140.141) , Gcaellschaft fur Erdkunde, Berlin, Prussia (142) , 
Naturhistonsehe Verein, Bonn (141), Naturwissensehaftliche 
Verein, Bremen, Germany (141), N iturforsehendeGesellMshaft, 
Emden, Prussia (141), Naturhistonsehe Gefellschaft, II mi 
over, Prussia (L89, 141), K Sternwarte, Leipzig, Saxony 
(141), Verein der Preunde der Naturgesjhichte, Mecklenburg, 
Germany (141), K Sternwarte, Munich, Bavaria (112), 
NaturwiaaenscbaPtlicbe Verein, Osnabnlok, Prussia (141, 142), 
Bibliothdque Cantonale, Lausanne, Switzerland (142), Aca- 
demia de# Sciences et Belles Lettres, Angers, France (141), 
Scxudtd LinneeDDe, Bordeaux (142), Socidtd d’Histoire et 
d’Arobaologie, Chiton sar Saone, France (142) , Sooidtd des 
Sciences Natarelles et Archdologiques de la Ore use, Gudret, 



264 


[Sept. 21, 


France (142); Biblioth£qae [Jniversitaire, Lyon, France (142); 
Faculty des Sciences, Marseille, France (114, 115, lid, and 
Catalogue, Parts i-iv); Sooidtd Franoaise de Physique, Souidtd 
de l'Histoire de France (144), Redaction de “ Cosmos ” (142, 
144), Mimstre des Travauz Publics (188, 141), Compte de 
Charencey, M. Viotor Duruy (144), Profs. E. Levaaseur (142), 
K Masoart (142, 144), Gaston Maspero (142, 144), Ldon de 
Rosny (142), Marquis de Nadaillao (142), Paris, France. 

Letters ol acknowledgment (145) were received from Mr. 
Horatio Hale, Clinton, Ontario; Bowdoin College Library, 
Brunswick, Me.; Society of Natural History, Portland, Me., 
Amherst College Library, Amherst, Mass ; Massachusetts 
Historical Society, Atbensum, Boston Society of Natural 
History, State Library of Massachusetts, Boston Public 
Library, Mr. Robert C. Winthrop, Boston, Mass.; Museum of 
Comparative Zoology, Profs. Alexander Agassiz, George L. 
Goodale, Mr. Robert N. Toppan, Dr. Justin Winsor, Cam- 
bridge, Mass. ; Esbox Institute, Salem, Man. ; Marine Biologi- 
cal Laboratory, Woods Hole, Mass.; Amenoan Antiquarian 
Society, Worcester, Mass. ; Rhode Island Historical Society, 
Providence; Mr. George F. Dunning, Farmington, Conn.; 
Connecticut Uiatonoal Society, Hartford ; Prof. 0. C. Marsh, 
New Haven, Conn.; New York Historical Society, Meteoro- 
logical Observatory, Amenoan Museum of Natural History, 
New York Hospital, Columbia College, Academy of Sciences, 
Hon. Charlea P. Daly, Capt. R. Somers Hayea, Profs. Joel A. 
Allen, John J. Stevenson, New York, N. Y. ; Prof. James 
Hale, Albany, N. Y„; Buffalo Library, Buffalo, N. Y.; Prof. 
Edward North, Clinton, N. Y. ; Profs. J. M. llart, Burt G. 
Wilder, Ith&ca, N. Y. ; Prof. W. Le Conte Stevens, Troy, 
N. Y. ; Academy of Soienoe, Rochester, N. Y. ; Varaar Broth- 
ers' Institute, Poughkeepsie, N. Y. ; Dr. W. T. Barnard, 
Boonton, N. J. ; Free Public Library, Jersey City, N. J. ; New 
Jersey Historical Society, Newark ; Prof. W. Henry Green, 
Princeton, N. J.; Prof. Martin H. Boyd, Ooopersburg, Pa.; 
Hon. Eokley B. Coxa, Drifton, Pa. ; Rev. Thomas 0. Porter, 
Prof. J, W, Moore, Dr. Trtill Green, Baaton, Pa. ; Mr. John 
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Fulton, Johnstown, Pa ; Linnean Society, Lancaster, Pa ; Dr. 
D. O. Bnnton, Media, Pa. ; Academy of Natural Sciences, 
Engineers' Olub, Historical Society of Pennsylvania, Mercan- 
tile Library, Wagner Free Institute, Numismatio and Anti- 
quarian Society, Editor ot The Medical Newt, Publio Library, 
Library Company of Philadelphia, Hon. James T. Mitchell, 
Gen. I. J. Wistar, Revs. W. II. Furness, II. Clay Trumbull, 
Profs John Ashhurst, Jr., Edward D. Cope, F. A. Genth, Jr, 
Lewis M. Haupt, H. W. Spangler, Drs. George Fnebis, Morris 
Longstreth, Charles A. Oliver, C. N. Peirce, W. S. W. Rusch- 
enberger, Charles Schaffer, William Thomson, Messrs. Richard 
L. Ashhurst, R. Meade Daohe, Cadwalader Diddle, Lonn 
Blodget, Patterson DuBois, Jacob B. Eckfeldt, William A. 
Ingham, E. V. d’Invilliers, A. S Letch worth, Robert Patter- 
son, Henry Phillips, Jr , Franklin Platt, Theodore D. Rand, 
L. A. Scott, N. P. Tatham, Louis Voaeion, Mrs. Helen Abbott 
Michael, Philadelphia; Prof. John F. Carll, Pleaaantville, Pa.; 
Mr. Heber S. Thompson, Pottsville, Pa.; Dr. W. H. Apple- 
ton, Swarthmore, Pa. ; Rev. F A. Muhlenberg, Heading, Pa, ; 
Philosophical Society, Hoii. William Butler, Mr. Philip P. 
Sharpies, West Cheater, Pa.; Wyoming Historical and Geo- 
logical Srooiety, Wil kesbarre, Pa. i 

Accessions to the Library were reported from the Royal So- 
ciety of New South Wales, Mr. N. A. Cobb, Sydney, Aus- 
tralia ; Royal Geographical Society of Australasia, Melbourne; 
New Zealartd Institute, Wellington ; Geographical Society, 
Tokyo Library, Tokyo, Japan; Government Observatory, 
Madras, India; Sooidtd Phys.-Mathdmatique, Kasan, Russia ; 
Socidt* dea Naturalistes de la Npnvelle Rursie, Odessa j'K. K. 
Mineralogisohe Geaelhohalt, Oomitd Geologique, Physikalische 
Central Obaervatoriumiv St. Petersburg, Russia ; Batav^agsche 
Genootsohap van Eunsten en Wetensohappen, Batavia, Java; 
K. Bibliotheek, E. Zoologisob Botaniache Genootsohap, 
*S Graveahage, Holland; Soeidtd Hollandaise des Sciences, 
Musde Teyler, Haarlem, Holland ; Friessoh Genootsohap voor 
Geaobied. Oudheid eu Taalkunde, Leeuwarden, Friesland; 
Maatsohappij der Nederlandsobe Latterkunde, Holland; 
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Sociltu Batave de Philosophic Experimental, Kolterdam, 
Holland; Naturforsohendo Verein, Brunn, Austria; Sieben- 
biirgisobe Verein fur Naturwireensohaften, Hermanstadt, 
Transylvania, Gesellt-ohaft der Wissen«chaften, K K. Stern- 
warte, Prag, Bohemia; Physikalisohe Gesellschaft, Deutsche 
Geologische Gesellschaft, K. P. Geologisohe Landesanstalt und 
Bergakademie, K P. Meteorologische Institut, Berlin, Prussia; 
Naturhistorische Yerem, Bonn, Prussia; Physikalisch-Medi- 
cinisohe Societfit, Erlangen, Bavaria ; Naturwissenschaftliche 
Gesellschaft “ law,” Dresden, Saxony; Gesellsoliaft zur Befor- 
derung der gesammten Naturwissonsoliaften, Marburg, Prus- 
sia; Yerein der Freunde der Naturgesohichte, Mecklenburg, 
Germany; Wuritembergisohe Yerein fur Uandelsgeographie, 
Stuttgait; Socidtd do Physique, Geneva, Switzerland ; SocidtA 
Toscana diScienzo Natural), “11 Nuovo Cimeuto," Pisa, Italy; 
Comitato Geologico d’ltalia, Rome ; Socidtd Linndone, Bor- 
deaux, France; Sooidtd d'llistoire et d'Archdologie, Chalon- 
sur-Saone, France ; Bureau dea Longitudea, Sooidtd Zoologique, 
Sooidtd Fran^aiae de Physiquo, Museum d’Histyire Naturelle, 
Sooidtd de 1’IIistoire de France, Socidtd Philologique, Pans, 
France; M. Edward Piette, Samt-Quentin, France; British 
Association for the Advancement of Science, Z-wlogieal So- 
ciety, Prof. Henry Wilde, London, Eng.; Natural History and 
Philosophical Society, Belfast, Ireland ; Royal Irish Academy, 
Royal Dublin Society, Dublin, Ireland; Historical and Scien- 
tific Society of Manitoba, Winnipeg; Boston Public Library, 
Dr. Samuel A. Green, Boston, Mass. ; Free Public Library, 
New Bedford, Mass. ; Essex Institute, Salem, Ma«. ; Brooklyn 
Library, Brooklyn, N. Y. ; Buffalo Library, Buffalo, N. Y. ; 
American Geographical Society, New York, N. Y. ; Geologi- 
cal Society of America, Rochester, N. Y. ; Pennsylvania Geo- 
logical Survey, Harrisburg; Franklin Institute, Editors of the 
Pionier Verein, Mr. Frederick Prime, Philadelphia; Wyo- 
ming Historical and Geological Society, Wilkesbarre, Pa.; 
TJ. S. Naval Institute, Annapolis, Md.; Johns Hopkins Uni- 
versity, Baltimore, Md.; U.'S. Department of Agriculture, 
Bureau of Ethnology, American Historical Association, U.S. 
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Geological Survey, Washington, D C ; Mr. 0 E. Jones, Au- 
gusta, Ga , University of Nebraska, Lincoln ; Institute Fimco- 
Geogiaflco y Museo Nacional, San Jos6, Costa Rico, C. A. ; 
Museo do La Plata, Argentine Rcpublio, S. A ; Ministry of 
Foreign Attain), Caracas, Venezuela, S. A ; South African 
Philosophical Society, Cape Town, Agricultural Experiment 
Stations, Manhattan, Kans, Madison, Wis. 

A photograph for the Society’s Album was received from 
Mr. II A. Hill, Boston, Mass. 

A oircular from the R. Accademia delle Soicnzo, Turin, 
Italy, announcing the death of its President, Prof Comm. 
Michele Lessona. 

The deaths of the following members were reported to the 
Society : 

Brugsch Bey, Berlin, Prussia; died September 10,1894, 
sat. 67. 

Prof. Heinrich Helmholtz, Charlottenberg, Germany ; died 
September — , 1894. 

Prof. William Dwight Whitney, New Haven, Conn.; died 
June 7, 1894, ret. 87. 

Dr. William T. Barnard, Boonton, N. J.; died May 9, 
1804. 

Rear-Admiral Edward Yorke Macauley, Philadelphia; died 
September 14, 1894, sat. 68. 

Dr. Robert Peter, Lexington, Ky. ; died April 26, 1894, 
ret. 89. 

On motion, the President was authorized and requested to 
appoint a suitable person to prepare the usual obituary notice 
for the late Admiral Macaulej.* 

Dr. Cope presented for the Transactiont a paper on the 
“Taxonomy of the Opbidia,” which was, on motion, referred 
to a Committee of three members, to be appointed by the 
President ,f 

Prof. Cope made an oral communication in reference to a 
late review in the Archiu fir Anlhropoloyie (Braunschweig, 

• Or Ptnlftw Fluor wtM «o)S«*qoetiUj »ppolnte4. 
t Dn. Ejdw, Ctepmn ■odAlarp wtaeqottUj vyaktfAt 
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llj)03) upon his views of the ancestry of man, pointing out 
the errors into which the reviewer had fallen. 

Pending nominations Noe. 1273, 1274, 1276 to 1801, inclu- 
sive, and new nominations 1802 and 1808 were read. 

And the Society was adjourned by the President. 


Stated Meeting, October 6, 1894.. 

President, Mr. Fbalxt, iu the Chair. 

Correspondence was submitted as follows : 

Letters of envoy were reoeived from the K. Saohsisohe 
Gesellsohaft der Wissensohaften, Leipzig, Saxony ; Royal Ob- 
servatory, Greenwich, Eng.; Royal Statistical Society, Zoologi- 
cal Society, London, Eng.; MuBde de La Plata, Argentine Re- 
public. 

Letters of acknowledgment were received from the Geologi- 
cal Survey of India, Calcutta (142) ; Norwegian Sooiety of 
Soienoe, Throndligen, Norway (141, 142); R. Academy of 
Soiences, K. Statistiska Central Byran, Prof. A. E. Nor- 
denskiold, Stockholm, Sweden (144) ; Prof. J. J. S. Steenstrup, 
Copenhagen, Denmark (144); Royal Sooiety of Scienoes, 
Prague, Bohemia (187-141); Deutsche Geologiaobe Gesell- 
sohaft, Berlin, Prussia (142); M. Otto Bdhtlingk, Leipzig, 
Saxony (142); Yerein fdr Erdkunde, Metz, Germany (141); 
K. Sternwarte, Munich, Bavaria (144) ; K. Geodktisohea In- 
stitut, Potsdam, Prussia (142, 144) ; Wilrttembergisohe Yerein 
fUr Handels-Geographie, Stuttgart, Germany (141, 142, 144); 
NatnHbreohende Gesellsohaft, Schweiz NatnrforschendeGesell- 
sohaft Bibliothek, Bern, Switzerland (144) ; Soddtd Yandoise 
des Sciences Natnrellea, Lausanne, Switzerland (144) ; Mue^e 
Guimet (142, 144) ; Ot, de Ohareooey, Marquis de Nadaillao, 
Dr, Edward Pepper, Paris, Franoe (144) ; Mr. Samuel Tim- 
mins, Arley, Coventry, Eng, (142, 144) ; Philoeophioal So- 
ciety, University Library, Cambridge, Eng. (142, 144); Sir 
John Evans, Nash Mills, Hemel H em ps t ead, Eng. (144) ; Phflo- 
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sophioal and Literary Society, Leeds, Eng. (144) ; Royal So* 
oiety (142, 144), Geographical Society (144), R. Meteorological 
Society (142, 144), R. Astronomical Sooiety (142, 144), Linnean 
Society (142, 144), Geologioal Sooiety (144), Society of An- 
tiquaries (142), Mioroeoopical Society (142), Royal Institution 
of Great Britain (142, 144), Meteorological Office (144), 
Zoological Sooiety (144), Victoria Institute (142, 144), Prof. 
William Crookes (142), Mr. 0. Juhlin Daunfelt (142, 144), Dr. 
W. H. Flower (142), Sir John Lubbock (144), Col. William 
Ludlow (142, 144), Sir James Paget (142, 144), Sir Rawson W. 
Rawson (142, 144), Sir Henry Thompson, London, Eng. (142, 
144) ; Geographical Sooiety, Prof. W. Boyd Dawkins, Man- 
chester, Eng. (142, 144); Natural History Society, Newcastle 
upon Tyne, Eng. (142, 144); Mr. Alfred R. Wallace, Park- 
stone, Dorset, Eng. (142) ; Royal Geologioal Society of Corn- 
wall, Penzance, Eng. (142, 144); Dr. Isaac Roberts, Crow- 
borough, Sussex, Eng. (144); Sir Henry Bessemer, Surrey, 
Eng. (144); Yorkshire Geologioal and Polytechnic Socioty, 
Yorkshire, Eng. (142, 144); Royal Sooiety (142), Prof. James 
Geikie, Edinburgh, Sootland (142, 144) ; Philosophical Sooiety, 
Geological Sooiety, Glasgow, Sootland (142). 

Accesiona to the Library were reported from M. $1. A. 
Cobb, Sydney, Australia; K. N. F. Univereitetet, Christiania, 
Norway; GeseUsohaft fur Anthropologic, Ethnologic, eta, 
Gesellschaft ftir Erdkunde, Berlin, Prussia; Naturhistorisohe 
Gesellsohaft, Hanover, Prussia ; Physikalisobe okonomipcbe 
Gesellschaft, Kdnigsberg; iDstitut Grand-ducal, Luxemburg, 
Germany; Verein fllr Erdkunde, Metz, Germany. Soof6t6 
Helvdtique des Sciences Naturelles, Lausanne, Switzerland ; 
DLrezione General della Statistics, Ministero di Agriooltura, 
Institut International de Statistiquo, Rome, Italy; fo. G. 
Mon ret, Niaet, France ; Prof. Emil Levaeseur, Paris, Franoe ; 
^onsdon Observatory, Lyme Begis, Eng.; B. Cornwall Poly- 
technic Sooiety, Falmouth, Eng,; Royal Observatory, Green- 
wich, Eng.; Lords Commissioners of the Admiralty, Linnean 
Society, London; Eng,; Natural History and Antiquarian 
Society, Penzance, Eng.; Nova Soot i an Institute of Soienoe, 
rmoc. ixn. mus. soa xxxra. 146. 9 l mwrn xor. 19, 1694. 
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Halifax , University Laval, Quebeo, Canada ; Natural History 
Society, Montreal, Canada ; Royal Society of Canada, Ottawa ; 
Superintendent of City Trusts, Dr. D. G. Brinton, Mr. Henry 
Phillips, Jr , Philadelphia ; Siemens and nalske Electric Com- 
pany of America, Chicago, 111; Ob«ervatorio N. Argentino, 
Cordoba, Argentine Republic; Musde de La Plata, Argentine 
Republic. 

The President reported the appointment of Dr. Persifor 
Frazer to prepare the obituary notice of the late Admiral 
Macauloy. 

Dr. J. Cheston Morris read a paper on “ The Eihica of 
Solomon,” as illustrated by the Book of Ecclesiastes, with a 
translation from the Sepluagint. 

Pending nominations Nos. 1278, 1274, 1276 to 1803 inclu- 
sive were read. 

The Committee appointed April 20, 1894, " to consider the 
state of the Society,” etc, made the following report. 

Philadelphia, Ortoher B, 1004. 

The Committee, appointed under the resolution adopted by 
the American Philosophical Society, Apnl 20,1894, “ to take 
into consideration the state of the Society and to report whether 
any, and if any, what measures it may be expedient to take for 
increasing the resident membership of the Society, and promot- 
ing Its usefulness, aiuL whether in effectuating these purposes it 
may be necessary to amend the existing laws and regulations,” 
beg respectfully to report that they have carefully considered 
the resolution and recommend that the following changes be 
made In the laws of the Society as most likely to attain the 
object of the resolution. 

1. They recommend that Chapter I of the laws be abolished, 
which now stands as follows i 

CHAPTER I. 

or Till KXMBKBS, AND HACTIK OF mil BLBCTIOK. 

SaoTioa 1. The sled ion of members shall be by ballot, and shall (arm 
part of the stated basin os of the meetings on the third Fridays of Feb- 
ruary, May, October and December. 

8. A member may, at any meeting, nominate In writing a candidate for 
membership, and the nomination so nude may, In lfoe manner, be con- 
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currcti In by other members The board of officers and council tuny also 
nominate candidate* for membciBhip and aucli nominations shill lie cer 
tided to the Sjciely by nuuute thereof In willing attested by the cleik of 
aal l b oft id 

8 No person shall be balloted fir unless bis onminmin with tin 
mines of the minibus proposing him ir the minute of the lit ard of oflUcrs 
and council ninde as af iresald sliall have been publicly rcid to the 
Society at the two slated meetings preceding tbit at which the bill illng 
t ikos place Nor shall any person be deemed duly chosen unless three 
fouiths of the voles given shall be in hli favor 

4 Defiro enteung up in an clcetlm for membora one of the secretaries 
shall read the nunea >f the sevei il candidiUs and any memlicr miy 
then for the lufoiinitinn of the Society speak to their character and 
qualifications foi membership 

5 The names of tlio candidates and their pi ic es of nbodo shall be des g 
nalcd on tile ball its and the n lines of the nflieers shall be called In the 
order of their seniority by the acting secretary tlio members thereafter 
depositing their ballots The name of acindldute struck from a ballot 
or not voted for shall be considered ns a vole adverse to that c indidale 

0 After all the other business of the meeting shall have been disposed 
of the billot b >x shall bo opened by the seireLanes or In ibeir absence 
by two tellers, to bo appointed by the presiding member who shall then 
declare to tlic Society tho result nr the poll 

7 The members aie mutu illy pledged nit to mention out of the 
Society the name of any oandldaie pr tpoaed nor cf any wiihdriwn or un 
successful candidate and the pipers c mtainmg ilio names c f the unsuo 
cessful c mdldates shall be destroyed immediately after the election 

8 Every member upon his Introduction Into the Society sliill be pre 
seated li the presiding officer and shall subscribe tho laws 

0 Such members os reside within ten miles of the hall of the Smiety 
and such other member* as desire to vote at the meetings and elections 
shall pay an admlsston fee of ten dollars and annually thereafter on the 
first Friday or January a contribution of fire dollars The payment of 
fifty dollars at one lime, by a member not In arrears shall exempt him 
from all future annual payment* 

10 Members elect, residing within ten /n lies of (he ball shall lose the 
right of membership unless they subscribe the laws and pay their adrnia 
lion fee within one year after their election Any member liable \e an 
annual contribution, who ihall neglect or refuse to pay the same for the 
term of two yean, a hall be notified by the treasurer In writing on or be 
Aire the second Fridsy In Jintury titer tuck default, that hit rights at a 
member are appended, and In caao Use said arrears together with the 
contribution due era the first Friday HS January after such notice ehall 
not be paid to the treasurer on or before the raid last named day, the 
membership of such defaulting member aboil be forfeited his name 
stricken from the roll, and imported to the Society by the treasurer 
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II. On (he Society being Informed of the death of s member, the feet 
■hell be entered on the reoords, end e member may be appointed to pro- 
pare en obituary notice of the deceased. 

13. The obituary notlcee of rneraben shall be read to the Society, end 
they ahall be bound together whenever they ere sufficiently numerous to 
form e volume. 

That in the place of this, Chapter I shall read as follows : 

CHAPTER I. 

OV TUB MSUBISI, AltD MARKER Of TKIIR ELECTION. 

Sumo* 1. The election of members shall be by ballot, and shall 
form part of the staled business of the meetings on the third Fridays of 
February, May, October and December. 

Ho other business shall be transacted at snch meetings until the ballot- 
ing for the election of members Is completed and the result thereof 
reported to the Society. 

SbotionB. A Committee on Nominations to consist of live members 
of the Society, not members of the Board of Officers and Oounoll, shall 
be ohoeen by ballot on the third Friday of October In each year, to which 
Committee shall be referred all nominations of candidates for member- 
ship, and It shall consider end report from the lists of nominations so 
referred such persons as said Committee may deem worthy of election to 
membsnhlp. To make such recommendations the vote of the said Com- 
mittee ahull, for each person reoommended, be unanimous. 

The names of the persons so reoommended for membership shell be 
potted In a convenient place for Inspection In the hall of the Society for 
three weeks preceding the election of members. 

Seotioh 9. A member may, st any meeting, nominate In writing a 
candidate for membership, and the nomination so made may. In like 
manner, be concurred In by other members. 

The nomination paper may contain a statement of the grounds upon 
which the proposed candidate Is deemed worthy of membership, or msy 
state merely Ills name, realdtnoe and occupation. The nomination 
papers shall be died with thlflSec rotaries and by them be Immediately 
transmitted to the Committee on Nominations, be recorded In s book to 
be celled the “ Reoord of Nominations,” end be reported to tho Society 
st Its next stated meeting sod entered on the minutes. 

Bionov A At the el so lion o( members at least twenty members shall 
be required for a quorum and toy person reoommended by the Committee 
on Nominations having a majority of the votes of the members present 
shall bedaamsd to be duly elected. 

Scot ion 0. The election ahall be held by two tellers, to be appointed 
by the presiding Dumber, who shall recalvs sad oouat the votae and 
make report to the Society of the result of the election. 
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A proper number of tickets containing the names of the candidates 
favorably reported by the Committee on Nominations shall be printed 
nnder the direction of the Librarian, and be ready for distribution 
among the members at the time designated for holding the election 

SaoTiowfi. Such members as reside wuhln thirty miles of live ball ot 
the Society, and such other members as desire to vote at the meetings 
and elections, shall pay an admission fee of ten dollars, and annually 
thereafter, on the first Friday of January, a contribution of five dollars. 
The payment ot one hundred dollars at one time, hy a member not In 
arrears, shall exempt him from all future annual payments 

Section 7 Members elect, residing within thirty miles of the hall, 
•hall lose the right of membership unless they subscribe the lews and 
pay their admlsalon fee within one year after their election. Any mem 
ber liable to an annual contribution, who ahall neglect or refuse to pay 
the same for the term of two years, shall be notified by the Treasurer In 
writing, on or before the second Friday In January after such default, 
that his rights ns a member are suspended , snd, In case the laid arrears, 
together with the contribution due on the first Friday In January after 
such notice, shall nut be paid to the Treaiurer on or before the said laat- 
named day, the membership of such defaulting roomber shall be forfeited, 
his name stricken from the roll, and reportod to the Society by the Treas- 
urer 

Ssotio* 8 On the Society being Informed of the death of a member, 
the ftet shall bo entered on the reoords, and a member may be appointed 
to prepare an obituary notice of the deceased. 

Biotios 0. The obituary notloea of members shall be read to the 
Society, and they shall be bound together whenever they are sufficiently 
numeious to form a volume. 

2. That Chapter II, Section 5, which now stands : 

fi No one shall be esteemed a qualified voter at the election, who has 
not subscribed the laws snd paid the admission fee, or who Is In arrears 
to the Society, or kat not atU hd ed a muting during a whole gear nut 
preceding the election. 

shall be amended to read as follows : 

Section If, No one shall be ei'eemed a qualified voter at the election, 
who has not subscribed the laws and'pald ihe admission fee, or who Is In 
arrears to the Society. 

8. That Chapter YII (Of tlia Officers snd Council), Section T, 
whloh now reads ; 


7. The president and senior secretary of tbs Society shall be, ex officio, 
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the president and clerk at their meeting! ; and 1 Area of their nnmber shall 
be a quorum. 

bo amended so os to read : 

Section 7. The President and Senior Secretary of tho Society shall be, 
«a officio, the President and Clerk at their meetings, and sawn of their 
number shall be a quorum. 

4. To change Chapter VIII (Of the Librarian), so that Sec- 
tion 3, which now reads : 

8. He shall attend at the library at every meeting of the Society, and 
dally, ctciptlng Sundajs, from 10 A M. to 1 P If , except when allowed 
leave of absence by the presiding officer of the Society, and shall then, 
and at such other times as he may think proper, lend out to any resident 
member of the Society, who is not Indebted to him for tines or forfeit- 
ures, any books belonging to the library, except the last volumes and 
loose numbers of periodical Journals, and except rocent donations made 
to the Society, which shall not be lent out ; taking from each member 
borrowing a book an obligation, with a snfflclent penally, to return the 
same uninjured, within one month therealter, subject to a fine of fifty 
cents at every slated meeting that shall occur after the limited period 
before be returns the book, and a forfeiture of double the value of ilia 
book, or of the set of which It Is one, ir not returned In six months after 
being borrowed. 

ao that It shall stand as follows : 

Section 8. He shall attend at tho library at every meeting of the 
Society, and dally, excepting Sundays and legal holldage, from 10 A M. 
to 3 P.M , except when allowed leave of absence hy the presiding officer 
of the Society, and tball then, and at snob other timet as he may think 
proper, lend out to any resident member of the Society, who Is not in- 
debted to him for dues or forfeitures, any books belonging to the library, 
except the last volume* loose numbers of periodical Journals, snd 
except recent donations made to the Society, which shall not be lent out ; 
taking from each member borrowing a book an obligation, with a suffi- 
cient penalty, to return the same uninjured, within one mouth thereafter, 
subject to a flue of fifty cents at every stated mooting that aball occur 
after the limited period befbro he returns the book, and a forfeiture of 
double the value of the book, or of the eet of which It la one. If not 
returned In tlx months after being borrowed. 

That Seotloa 9, which now ■ tends as follows : 

9. He shall receive an annual salary of wm hundred dollars, to be 
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paid monthly from the treasury of the Society and hit service! shall 
commence on the first Monday after his election 

be amended to read 

Section 0 no shall receive an annual salary of ttint hundred dollars 
to Im> paid monthly from thu treasury ofllio Society and his strvicis shall 
commence on the flist Monday after Ills election 

Tliut a new section be insetted at the close of the Chapter ns 
follows 

Section 10 The library shall be closed during tho months of July and 
August but members desiring to use ilie same shall bo permitted to do so 
under such arrangements as may be made by the Committee on the 
Library 

6 To amend Chapter IX, Section 3, which now stands as 
follows 

H The qualified voters present at any stated or special meeting shall he 
a quorum and be competent to elect members dispose of propeity ap 
propnate money, and award premiums but no properly shall bcaliLnated 
or encumbered, except by the vote of three fouiths of the qualifled voters 
present and given at two successive stated meetings For the transaction 
of the ordinary business, the reception and reference of communications 
on literary, scientific, or other subjects all other members present shall 
ho deemed competent to act, and in the absence of qualified vot^is shall 
form a quorum 

so as to read 

Section 8 7 Wrv/y qualified voters present at any slated or special 
meeting shall be a quorum, and be competent to elect members disposo 
of property, appropriate money, and award premiums , but no property 
shall be alienated or encumbered, except by the vote of thiee fourth! of 
the qualified voters present, and given at two soccesalve staled meetings 
For the transaction of the ordinary badness, tho reception and reference 
of communication! on literary, scientific, or other subjects, m other 
members present shall be deemed competent to act and, la tbeabbence 
of qualified voters, shall form a quorum 
. All of which la respectfully submitted, 

Vbjeduiok Pktmi, Chairman. 
W. P Tatham, 

F Fbaliy, 

Gboeoi H Hour. 



Mr. Prime moved that the report of the Committee be made 
the stated business of the moeting to be held on Friday, 
October 19, 1801, and that the Secretaries be directed to print 
and distribute the report to the resident members before the 
next meeting. 

The motion being seconded was carried. 

And the Society was adjourned by the President. 


Stated Meeting , October 19, 189 A 

President, Mr. Fralby, in the Chair. 

Correspondence was reported as follows : 

Letters of envoy were received from the Geological Survey 
of India, Calcutta; Sooidtd R. deS Sciences, Upsal, Sweden; 
K. Saohsiohe Gesellsohaft der Wissensohaften, Leipzig; K. 
Geodatisobes Institut, Central Bureau der Internationalen Erd- 
messung, Potsdam, Prussia ; Verein ftlr Vaterlandische Natur- 
kunde in W urtemberg, Stuttgart ; Academy of Science, St. 
Louia, Mo. 

A letter was received from the R. Acoademia delle Scienze, 
Torino, Italia, announcing the death of Ariodante Fa Oretti, 
one of its members. 

Letters of acknowledgment were reoeived from the Geologi- 
cal Surveyof India, Caloutta (144); E. K. Central-Anstalt 
fbr Meteorologie, etc., Vienna, Austria (142, 144; ; Redaction 
der tfaturwisaenschaftlichen Wochenschri/t (180, 184, 187); 
E. Akademie der Wissensohaften, Berlin, Pruaria (144); 
Naturwiseeneehaftliobe Verein, Bremen, Germany (142, 144); 
E. Skchs. Met. Institut, Chemnitz, Saxony (140, 142, 144); 
Geograph isc he Gesellsohaft, Hanover, Prussia (142) ; E.Sfioha. 
Stern war te (142, 144), Dr. Otto Bdbtlingk, Leipzig, Saxony 
(144) ; Verein filr Vaterlhodiaohe Naturkunde in WtirtembeTg, 
Stuttgart (140, 141, and Tram., xvil, 8, xviii, 1) ; Soddtd R. 
des Sdenoea, Upaal, Sweden (187-141, and Trans., xvii, 1, 2, 
8, xviii, 1); Mr. Samuel Timmins, Arley, Coventry, England 



(141); Royal Observatory, Edinburgh, Scotland (142, 144); 
Mr. Iloratio Hale, Clinton, Canada (144); Bowdoin College 
Library, Brunswick, Me. (144) ; Dr. J ustm Winsor, Cambridge, 
Mass. (142); Marine Biological Laboratory, Woods Uoll, 
Mass (142); State Library, Albany, N. Y. (142, 144); Prof. 
J. E. Oliver, Ithaca, N. Y. (144) ; Academy of Science, Roches- 
ter, N. Y. (141); Mr. Arthur Biddle (144), Dr. John II Brin- 
ton (142), Mrs. Helen Abbott Michael (144), Messrs. J O Ro- 
sengarten (144), Julius F. Sachse (144), L. A. Scott (141, 114), 
Philadelphia; Prof. John F. Carll, Pleasantville, Pa. (141); 
Prof. J. T. Rothrock, West Chester, Pa. (144); U. S. Naval 
Institute, Annapolis, Md. (144) ; Bureau of Ethnology, lion. 
William Strong, Washington, D. C. (144); Academy of 
Science, Austin, Texas (142, 144); University of Iowa, Iowa 
City (144); Agricultural Experiment Station, Manhattan, 
Kansas (141, 142, 144) ; Washburn College, Kansas Academy 
of Science, Topeka (144); Lieut. A. B. Wyokoflf, Seattle, 
Wash (144); Historical Society of Southern California, 
Los Angeles (144); Prof. Daniel Kirkwood, Riverside, Cal. 
(144); Bishop Crescendo Carrillo, Merida, Mexico (144); Ob- 
servatoire Mdtdorologique Central de Mexico, Observatorio 
Astronomico de Taoubaya (144) ; Commissao Geographies e 
Geologioa de San Paulo, Brazil (136, 139, 140); Institute of 
Jamaioa, Kingston (142). 

Letters of acknowledgment (145) from the New Hampshire 
Historical Society, Concord ; Vermont Experiment Station, 
Burlington; Rhode Island'- Agricultural Experiment Station, 
Kingston; Providence Franklin Society, Providenoe, R. I.; 
State Library, Albany, N. Y. ; Agricultural Experiment Sta- 
tion, Geneva, N. Y. ; Geological Society of America, Roches- 
ter, N. Y. ; Oneida Historical Society, Utioa, N. Y. ; Prof. 
Robert W. Rogers, Madison, N. J. ; Prof. Charles W. Shields, 
PrincetOD, N. J. ; Dr. Charles B. Dudley, Altoona, Pa. ; Prof. 
Lyman B. Hall, Haverford, Pa^ Mr. P. F. Rothermel, Lin- 
Add, Pa. ; Dr. Persifbr Frazer, Prof. H. D. Gregory, Philadel- 
phia; Mr. Thomas Meehan, Germantown, Philadelphia ; Enoch 
Pratt Free Library, Maryland Institute, 'Peabody Institute, 

noo. Alfa, nemos, soo. xxxtn. 144. 9 j. nnrroaov. 99, 1891. 
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Baltimore, Md. ; Mr. T. L. Pattereon, Cumberland, Md. , U. S. 
Geological Survey, Library Surgeon General’s Office, U. S. 
Weather Bureau, Messrs. John S. Billings, W. J. Hoffman, 
Garrick Mallery, Charles A. Schott, William B. Taylor, Wash- 
ington^. C. ; University of Virginia, Leander McCormick 
Observatory, Prof. J. W. Mallet, University of Virginia, Va ; 
Mr. Jedediah Hotchkiss, Staunton, Va. ; Agricultural Experi- 
ment Station, Raleigh, N. 0. ; Georgia Historical Society, Sa- 
vannah; Newberry Library, Chicago, 111.; Rantoul Literarv 
Society, Rantoul, 111. ; Slate Historical Society, Iowa City ; 
Prof. E W. Claypole, Akron, O. ; Cincinnati Observatory, 
O. ; Journal Comparative Neurology, Granville, O. ; Oberlin 
College Library, 0. ; Purdue Experiment Station, LaFayette, 
Ind.; State Historical Society of Wisoonsin, Academy of 
Sciences, etc., Madison ; Kansas Academy of Science, Topeka; 
University of California, Prof. Joseph Le Conte, Berkeley, 
Cal.; Historical Society of Southern California, Los Angeles; 
Lick Obeervatory, Mt. Hamilton, Cal.; Prof. Daniel Kirk- 
wood, Riverside, Cal.; Nebraska State Historical Sooiety, 
Lincoln; Colorado Scientific Society, Denver; University of 
Wyoming, Laramie; South Dakota Agricultural College, 
Brookings; Aoademy of Science, Tacoma, Wash.; Bishop 
Crescendo Carrillo, Merida, Mexico ; Obeervatorio Astrono- 
mico Naoional, Don Mariano Barana, Mexico, Mex. 

Accessions to the Library were reported from the New 
Hampshire Historical Sooiety, Concord ; Dr. Samuel Q. Scud- 
der, Mr. Andrew MoFarland Davir, Cambridge, Mass. ; Con- 
necticut Historical Sodety, Hartford; Yale University, New 
Haven, Conn.; University of the State of New York, Albany ; 
Aoademy of Sciences, Sdentiflo Alliance, Profs. J. A. Allen, 
W. LeConte Stevens, Mr. James Douglas, New York, N. Y. ; 
Aoademy of Soienoe, Rochester, N. Y. ; Pennsylvania State 
College, Harrisburg; College of Pharmacy, Oriental Club at 
Philadelphia, Messrs. MaoOslla <k Co., Mrs. Wistar, Philadel- 
phia; Peabody Institute, Baltimore, Md.; U. S. Department 
(~«f Agriculture, Treasury and War Departments, Washington, 
D. C.; Law Sdbool of Mercer University, Macon, Ga. ; Uni- 
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versity of California, Berkeley; University of Wisconsin, 
Madison ; Historical Sooiety, Linooln, Neb. ; Geological Sur- 
vey, Minneapolis, Minn. ; Observatorio Astronomico y Me- 
teorologico, San Salvador, Cential America; Sociedad Cienti- 
fioa Argentina, Dr. Eatanielao S Zeballos, Buenos Aires, South 
America; Observatorio Naoional Argentina, Cordoba, South 
America. 

The death of Dr. Oliver Wendell Holmes (Boston) was an- 
nounced, October 7, 1894 (act. 80). 

The proposed amendments to tlio Laws of the Sooiety were 
taken up. 

The Librarian stated that public notice had been given in 
the newspapers that the Society would consider same at this 
meeting, and furthermore, that printed copies of the said 
amendments had been Bent to tho members before the date of 
the meeting, and that the quorum required by the Laws was 
present. 

Mr. Prime moved to consider Sections 1 to 6, Chapter I, 
inclusive, together. The motion was carried. 

Mr. McKean moved to amend paragraph 2 of Section 1, to 
strike out “ no othor business shall bo transacted at suoh meet- 
ing until the balloting for the eleation of members is completed 
and the result thereof reported to the Society,” and to substi- 
tute instead at end of lBt paragraph, “ and it shall have priority 
over all other busine* until the balloting be completed.” 

The President stated that, agreeably to the custom of the 
Sooiety, if any amendments were agreed to, that the Law so 
amended must lie over for two weeks. 

Mr. MoKean’s motion was put and carried. 

Mr. McKean moved to strike out the words not members 
of the Board of Officers and Council ” from Section 2. 

Mr. McKean moved to amend the same section by striking 
out the words u be unanimout ” and inserting instead 11 there 
shall be an affirmative vote of/at least three members of the 
Committee." 

The members discussed the question of public posting of 
names in the Society'# Hall. 
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Mr. Prime submitted tbe following substitute for Section 2 : 

Section 9. A Committee on Nominations to oonslst of six member* 
■hill be choeen by bsllot at tbe Stated Met ting of the Socloty, to be held 
on the third Friday of November, 1894, of whom two shall serve for one 
year, two for two years, and two for throe years, and annually thereafter 
on the third Friday In November, two members of said Committee shall 
be chosen by ballot to serve for three years, but the retiring members 
shall not be eligible for re election, until a year trom the expiration of 
their office. Any member not attending a meeting of the Committee for 
six months shall be deemed to lisve vacated his office Vacancies In this 
Committee occurring Horn any cause whatever, shall be filled by appoint- 
ments made by tbe President of the Society, or If there be no President In 
office, then by the senior Vice-President. To this Committee shall be 
referred all nominations of candidates for membership, and It shall con- 
alder and report from the lists of nominations so referred, such persons aa 
■aid Committee may deem worthy of election to membership. 

To make such reoommendsiions, the vole of at least four members of 
said Committee shall be required. The names of the persons so recom- 
mended for membership shall be posted in a convenient plsce for Inspec- 
tion In the Hall of the Sodety for three weeks preceding the eleotlon of 
members. 

Members spoke to the amendment. 

Mr. Prime called for a vote on his amendment. 

Dr. Cope offered the following amendment : “ That a vote 
of three members of the said Committee shall be a majority.” 

The vote was taken on Mr. Prime’s motion, and it was car- 
ried by 18 ayes, 4 nays. 

Then on Mr. Prime’s amendment, which was lost, ayes 9, 
nays 11. 

The amendment of Dr. Cope was put and carried, ayes 12, 
nays 6. 

Dr. Greene moved that, it is the sense of the Sodety that it 
is inexpedient to make any change in the method of eleoting 
its members, then withdrew the same and offered a resolution 
to postpone the farther consideration of the amendments in 
order to introduce the above motion. 

The motion was lost, 10 ayes, 11 nays. 

Mr. McKean moved to strike out the words “ not members 
of the Board of Officers and Council," which was debated and 
carried by a rote of 18 ayea and 8 nays. 



Dr. Morris moved to strike out second paragraph of Section 
2, and substitute as follows : 

All nominations shall be open to Inspection by members of the Society 
when the Hall Is open, nnder charge of the Secretaries. 

The Committee on Nominations shall hold staled meetings on the sec- 
ond Fridays of Jannary, April, September and November, when those 
Interested may state their reasons fur or sgalast any candidate bat the 
members of the Society are mutually pledged not to mention out or the 
Society the name of any candidate propoaed, nor of any withdrawn or un- 
successful candidate . and the papers containing the names of unsuccess- 
ful candidates shall be destroyed Immediately after the election following. 

Dr. Cope moved that the words “ the names of the persons 
bo recommended for membership shall be placed in a conve- 
nient place for inspection in the Hall of the Society for three 
weekB preceding the election,” be Btruok out. 

Mr. Prime explained the reason of the paragraph. 

Dr. Brmton moved to adjourn. The motion was lost 
ayes 7, nays 14. 

The question being taken on Dr. Cope's motion, it yas car- 
ried. 

Dr. Greene moved to indefinitely postpone action on the 
amendments. 

Mr. Prime moved to make the amendments prepared by the 
Committee the stated business of the next regular meeting. 

It was moved to adjourn. Carried, ayes 17. 

And so the Society was adjourned. 
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Born* Coal Meaturt Section* year Peytona, West Virginia. 


By Ben) Smith Lyman. 

( Read before the American FhHotophieal Society, November S, 189 4 ) 

Soma results of a couple or rough surveys made In 1872, near Peytona, 
Boone Co , W. V*., though without any addition from later observations, 
may be a ueeful contribution toward! the elucidation of tho geology of 
that region. The graphic comparison of oolumnar aectlona there with 
Prof. J J Stevenson's careful general section In the nortlicrn edge of 
that State, aa published, without any diagram, in our Traneaetione, Vol. 
xv, p. IB, 1872, ahowt a remarkable general agreement, considering the 
great distance. The present sections also help very much In the Identifi- 
cation of tbedlfterent coal beds of the region, hllherLo Insufficiently studied, 
as remarked by Prof. I. C. White, In his valuable "Stratigraphy of the 
Bituminous Coal Field of Western Pennsylvania. Ohio and West Vir- 
ginia,” U. S. QeoL Sun. Bulletin, No <W,p 148, 1801. 

It will be well to Indicate first, with some precision, the situation of the 
tracts surveyed, and then briefly their main topographical features , be- 
fore giving the geological details of the general structure and of the 
special observed tacts, and pointing out the remarkable agreement or the 
resulting columnar sections with the distant northern section, and discuss- 
ing the Identification of beds that la consequently to be Inferred. 

SITUATION. 

The accompanying small map shows In a general way the situation of 
the two tract* and their relative position. 






One of the surveys covered the tract owned by the Pi y Iona CftDnel 
Coal Company, at Peytona, on Coal River, thirty-live miles above Coals- 
mouth (01 St. Alban’s), on the Kanawha, end about twenty two miles by 
road south of Charleston, the State capital, and twelve miles southerly 
from Bruwnstown It Is a tract of 0187 acres, In the shape nearly of an 
oblong square about five miles long by a mile and three quarters wide, 
with the long sides running about northeast. 

The other survey covered the two Parker tracts on Liens Creek (marked 
as Callacham’s Creek, on some maps), both together about 0300 acre*, 
and somewhat in the shape ot a leg of mutton, or of a rather one sided 
oak leaf with the stem of the leaf or smaller end about a mile southwest 
of the mouth of the creek, near Brownstown, on the Kanawha, ten miles 
above (southwest of) Charleston, and with the eastern side running In a 
sinuous course southerly about three miles and a half, and the western side 
mainly following the course of the creek. The southwestern corner Is 
about four miles northeast of Peytona. 

LAT OF TUB LAND 

The land of both surveys has the same general topographical character 
that Is found under like geological conditions throughout so largo a region 
In West Virginia and western Pennsylvania, namely, very sleep, often 
cliffy, htllBldes and narrow valleys, with the bills rising 800 to 000 feel, or 
even more to summits that are mostly narrow, here and there even sharp, 
bat in some places broad and flat, and with narrow strips of nearly flat 
land, up to a couple of hundred yards In width, along tho lower and com- 
paratively level parts or the streams. The lowest {Mints m each survey 
are some 600 feet above sea level. 

The Peytona tract Is drained by Coal River, flowing westward Across Its 
northern end, and In the oenlral part by Indian Creek, flowing northerly, 
the western edge by the eastern blanches of Droddy’s Creek, up as fkr as 
Us Lick Fork at the southwest corner ; and the southern corner by the head 
waters of the Bandy Lick Fork of Laurel Creek. 

On the Parker tract, the lower part of Lens Creek, from Its forks north- 
eastward three-quarters of a mile to Its mouth forms the stem of the oak 
leaf shape, and the midnb of the leaf la the left fork of Lens Creek, with 
long side nbe and velnleta on the western side, and shorter ones on the 
east. A narrow strip besides Is added along the west, containing the most 
eastern branches of the right fork of Lens Creek, which forms the western 
boundary. Both forks fall only fifty or sixty feet to the mile fbr four 
miles above their union i but above that much more rapidly. 

a so LOOT, 

St»cotum. — The geological structure that occasions the peculiar topo- 
graphical character, with flat, Ubla-fike hilltops here and there, with flat 
▼alleys and with many ollflk on the almost uniformly abrupt hillsides Is, 
of oourae, the very level bedding of s great thickness of rooks at a suffi- 
cient height shore sea-level. 
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Tn the northern part of tbe Peyton* tract, the rock beda seem to He 
pretty regular, with the very gentle dip of 1 to 102, or 51} feet to the 
mile, southeasterly, and the strike ot N. 14J° E The same dip and strike 
perhaps continue throughout tbe southern pait of the tract, hut the lack 
of snrveys there leaves this point uncertain. There are slight local varia- 
tions from the general dip causing "swamps" In the mines, say one hun- 
dred yards across, and sinking, say, one or two feet , such swamps, how- 
ever, as are common to all our western, flat lying coal measures. 

On the Parker tracts the dip Is so slight that without much carefhl lev- 
eling It would be impossible to tell exactly what It la, or whether It Is the 
same throughout tho tracts. Il Beamed at the lime of the survey and of 
drawing the map, to be In general uniform throughout them, and to be 
towards the north-northeast (N. 90° E ) about one foot In 78, or 08 feet to 
■ he mile. Bat there arc local variations of the dip here, too, extending a 
few bandied yards, or at least " swamps ” In the coal beds, depending on 
the varying thickness of the rock-layers 
Il now seems, however, not Improbable that the strike lines, drawn 
straight and parallel on the two Urge maps thioughoul the tracts of each 
survey, should have been gently curved ss Indicated by the line* of shad- 
ing of the two surveys on the accompanying little map of their general 
situation, making the strike curves of one surrey conform, by gradual 
trauiltlon, to those of the other, and to correspond with tbe northwesterly 
dip that la said to prevail at Cnalbnrg, on the opposite, southeasterly side 
of tbe broad, shallow basin. The strike curves on Lens Creek would then 
he gently eonvex towards the northeast, and those of Peytons would be 
slightly so towards tbe east. Nevertheless, this little ohange would not 
affect tbe principal results of the surveys, nor tbe Identification of the beds 
Rocx bbds —The following Is a general section downwards of the 
rooks exposed on the Peytona tract, so fer as known : 

FT IB 

Partly hidden, but chiefly sand rock and ahalea. . .about 155 0 


Grey clay " 1 0 

Coal, PiiUburffA Bed, with some slate "40 

Hard fireclay and sand rock and shale* " £8 0 

Coat* bituminous, soft " 0 4 

Fireclay and bidden, but no doabt mostly sand 

rook and ahaloa " S3 0 

Coal, bituminous “ 0 4 

Fireclay and bidden, but no doubt mostly sand 

rock and ahalea "00 0 

Bony coal "08 

Hidden, bat no doabt chiefly sand rock and shales “ 65 0 

Coal, bitumhuma, with two feet of fireclay In the 

middle. "00 

Hard, gray sand rock and hidden, but doubtleM 

mostly sand rock and shales " 190 0 

Coal, bituminous “ 0 A 
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Hidden, bat no doabt chiefly sand rock and shales about 13 


Black alate .... “ 0 

Coal, bituminous " 0 

Shale, or alate “ 0 

Sand and bituminous coal mired “ 0 

Iron oro (carbonate) “ 0 

Slate and aand rock mixed “ 0 

Black alate : " 0 

Oannel alate ("bastard caunel ”) " 0 

Slate “ 0 

Fireclay " 0 

Oannel slate (“bastard cannel”) “ 0 

Fireclay “ 0 

Coal, Upper Cnnnel, all "smooth cannel ” “ 2 

Cannel slate ("bastard cannol”), with fossil 

sheila " 0 

Sand rock and sandy shales " 13 

Slate '■ 0 

Iron ora " 0 

Slate and Iron ore mixed " 1 

Iron ore ■* 0 

Slate 0 

Shale " 0 

Cannel slate “ 0 

Fireclay “ 0 

Coal, Main Oannel, portly bituminous 11 2 

‘Slate" •' 1 

"Bastard cannel" " 0 

"Slate” " 1 

"Coal," bituminous " 0 

Hidden, but no doubt mostly sand rock and shales " 89 

Coal. Sheet Bed " 8 

Hidden, but doubtless chiefly sand rock and shales " 17 

Sand rook " 4 

Sandy shales " 2 

Coal, BlaeJumitA Bed. " 2 

Fireclay and brownish gray sand rock “ fl 

Sand rock and shales. " 87 

Brown sbalee with small Iron-ore balls " M 

Black slate " 0 

- Shales and sand rock... ■* 87 

Band rock, very eroes bedded, bromlsh gray " 0 

Coal, bituminous " 0 

Sand rook, brownish gray, Penns. Formation No. 

XII 


800 0 
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The f How ng la • genoial Motion do wo word* of the rooks ezpoMd on 
the Perker or Lens creek tracts so far ss known 


Gray sand rook about 8 0 

Hidden 80 0 

Coat Pittsburgh Bed 4 9 to 8 8 gay 80 

Hidden 44 0 

Brown la I gray sand rock 4 0 

H dden 14 0 

Slates 0 0 

Coal Slate Vein n two r three thin layers se[ a 
rated by much clay tl e upi er one canne) aver 
age say 8 0 

H dden 100 0 

Brownish j,rey sand rock fl 0 

H dden 108 0 

Coal Wood § Upper Bed will comm nly about half 
an Inch of clay at about six ncl eg below the top 
9 8(1) to 4 0 average say 8 0 

Hidden 7 0 

Brownish grey sandy sha ee and sand rock 87 0 

Coal Fuotory Bed 0 9 to 8 8 with about two 
thlcklsh layers of clay average 8 0 

Brownish gray sandy shales SI 0 

Hidden 90 0 

Brownish grey sand rook 10 0 

Hidden 4 0 

Brownish grey sand rock 19 0 

Coal Wood e Lower Bod commonly with a half Inch 
seam of day about five Inches above the bottom 
8 H to 4 OJ average say 8 8 

Slate floor of ooal and hidden 93 0 

Goal a very thin seam say 0 4 

Black elate 9 0 

Hidden 94 0 

Brownish gray rend rock 19 0 

Hidden 8 0 

Brownish gray sand rock 8 0 

Brownish g ay san ly shales sometimes with small 
Iron ore balls ID 0 

Goal Jerrold i Bed with sometimes a half Inch 
layer of clay at about nine lnckks below the top 
sometimes one near the bottom alio 9 8 or 
even lees to 8, fl average lay 8 0 

Brownish grey sandy shales 14 0 

Goal Vieker t Bed perhaps 9 0 


840 0 
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COAL OFBXIXai 

Pittsbubgh Coal.— The Pittsburgh coal bed bee been opened at only 
one place on Iho Peytona tract or In the neighborhood ; and that wai near 
the top of the mountain above the mines and cast of them The section 
measured there was as follows, from above downward . 


Loose sandstone blocks, some what limy T 

Band rock, thick 

Hard gray clay 

Good coal 

BUte 

Coal and slate mliod 

Blato 

Good COAL 

Slate. 

Coal 

Blate 

Good COAL 

FlrecUy 


0 

0 


0 

0 

0 

0 

0 

0 


0 

1 '* 

a 

4 

2 


H 

8* 


8 


B 0 

The coal bed contains, then s 

Good ooal 

Blaly coaL 

Blate 


1 11 
1 4 

0 0 


4 0 

That Is, however, so much Inferior both In thickness and In quality to 
what the aarne bed la even aa near aa Lena Creek, and still more to what 
It la In the northern part of the Stale, that it seems not unreasonable to 
hope that Its average throughout the tract may prove better than at this 
opening 

On Lena creek the bed fermi }>ut small patches on the hilltops, sod 
has (1872) been opened In only one place, namely, on the bill opposite 
Mra. Nuby ’• house and King’s Hollow, about the middle of the eastern 


edge of the map i with the following section, from above downward . 

rr. p». 

Loam, with erop-coal 

Coal 1 8 

Clay 0 8 

Coal, with half-inch layers of clay at about fear and 
six Inches from the bottom, and perhapa at about a 
foot and a foot and a half from the bottom 8 4 


S 7 

The opening li not a very perfect one, and perhapd does not show the 
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hill thickness. Tlie quality la only Imperfectly shown, aa tbe coal dug 
had no aolld corer and la all mere orop ooal, yet seems to be good. 

The bed baa been -worked at Curry’s mine. In Chnroh Hollow, about 
one hundred yarda outside the Parker tracts, and Just outside Die north- 
eastern corner of the Lena Creek map , with the following section from 
above downward : 

rr rr. 

Sand rock. 

Coal 1 5 

Gray slato 0 2 

Coal 8 2 

Fireclay 


4 0 

The six-inch bituminous goal bed about twenty-three foot below the 
Pittsburgh bod at Peytons, was opened In June, 1S72, on the lumber slide 
above the No. 1 Entry of tbe old Peytona mines. 

The roun inch soft, bituminous coal bed about one hundred and ten 
feet below the Pittsburgh bed, at Peytons, was opened In Jnne, 1872, on 
the lumber slide above the No. 1 Entry ol the old Peytona mines, with a 
floe looking bed of fireclay partly exposed below 

Slats Vkih. — T he slate vein on Lens Creek was opened by au old drift, 
near Curry’s aoal mine In Chnrch Hollow, Just outside the northeast cor- 
ner of the map ; and measured as follows, from above downward : 

Slates, exposed some 

Coal, cannel . ... 

Black slate 

Coal, soft, bituminous, more than half 
under water, about 



« 0 

The same bed was also opened in June, 1879, on the hillside up the hol- 
low oppoelte Mrs. Nuby's house and King’s Hollow on the Left Fork of 
Lens Creek, below the opening of the Pittsburgh bed there ; and measures 
as follows, ftom above downward : 

rr nr. 


Clay, gmy, perhaps not In plaoe 

Coal, caunel, slaty 0 8 

Brown alate or day, with a little coal 0 S| 

Coal, bituminous 1 0 

Gray day 0 fff 

Coal, bituminous 0 9 


8 8 

• Tbe THsn-noH bout coal about two hundred feet above the upper 
cannel coal bed waa opened above Entry No. 4, at Peytona, la 1919; 
but only showed two or three Inches of bony crop-oosl, or crop. cannel, 
or perhaps merely crop-slate. 
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The three TOOT bitokinous goal bed about one hundred and forty 
feet above the upper cannel on the Peytona tract, baa been partially 
opened above Entry No. 4, with the following section from above down- 
ward : 


Loam about 2 0 

Crop goal, splint like 1 0 

Fireclay 1 0 

Coal, bituminous, firm and good 2 0 


0 11 

It may prove workable In some places, but cannot probably be oounted 
on as such throughout the tract. It Is most likely the same as a bed of 
unworkable thickness that has been opened on the waters of Indian 
creek, either the "Third Cannel," In Abshlre's IIollow and on Meadow’s 
Fork (a bed yielding there about seven Inches of cannol at the bottom 
with bituminous coal above It), or a thin bed of bituminous coal said still 
more to resemble It, formerly opened some twenty feet higher up, on 
Meadow's Fork. 

The six-iboh Brrumnoui COAL some twenty feet above the upper can- 
nel was opened on the top of the point on the south side of Droddy's 
Creek, near the western edge of the map ; and la said to have been six 
Inches thick, pretty firm, but not spllnl-ltke, without solid roof, but about 
two feet of rather hard clay above it. The same bed shows about three 
Inches of outcrop, without solid rooT or floor, about thirty two feel above 
the bottom of Entry No. 4, of the Peytona mines and on the north side of 
the hollow. 

Uppeb Oahjtzl —The thlckneaees of the beds In the general section 
within three or four feet above the Upper Cannel bed are the means of 
measurements at two places , except that the thickness given for the 
principal cannel beneh Is the avenge of four measurements near the 
mines. That bench, however, Is still more variable hereabouts. It baa 
been worked at the Peytona mlnea by a abort drift, on wblob It measures 
twenty-seven lnohee and about thirty-one Inches , and has alio been 
opened by a elope from the Main Cannel bed and measures there twenty - 
one Indies. 

On Abshlre's Branch of Indian Creek, half a mile southeast of the Fey- 
tona mines, the aarne bed Is opened In several placos, and at one ef them 
measures u follows, from above downward - 

Slate 

Coal 0 0 

Brownish-gray sand rock about S 0 

Brown ibalm "16 

Cannel coal .... 

Shales, exposed.. 


1 11 
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At another opening, about two hundred yards fortber up the branch 
and on Ita north aide, the following section with the same bed la exposed 
from above downward t 

rt iv 

Coal, bituminous, “hard,” merely the tall of the out* 

crop 0 0 

Slate 9 0 

Oannel coal 1 8 

4 0 

At an opening about thirty yards distant on the aouth aide of the 
branch the Upper Cannel Is about ten Inches thick, but it Is only the tall 
of the outcrop not well roofed over. 

An opening was made on the Upper Cannel In June, 1872, back of John 
McCarty’s house on Droddy's creek. In the western edge of the tract, 
aud gave the following section from above downward . 


Sand rook, massive about 

Shales “ 

Coal, soft, rotten, bituminous . “ 

Clay 

Black slats “ 

Cask el, the upper Inch perhaps a little bony . “ 


9 

8 

0 

0 

0 

8 


0 

0 

0 

« 


0 8 


The Upper Cannel was also opened In 1878 on tho hillside over the 
blacksmith's shop on Droddy’a Creek, half a mile northwesterly from 
the mines, and measures but 10} Inches, of which only the upper nlne- 
elghtha of an Inch are cannel or cannel slate, the rest all bituminous ; 
but there wsa only clay and loam above, without any solid roof. 

The quality of the cannel coal of this bed at Peytona Is very good, 
though not quite equal to the remarkably One coal of the Main Cannel 
bed. 

On Lens Creek the Upper Cannel coal bed la of different character, but 
la beyond question the bed called there Wood’s Upper Coal. It seemed 
In 1872 to have been worked only at Wood's upper mine on King’s 
branch, where H was opened by a drift about twenty feet long In the 
winter of 1880 and 1670, with the following section from above down* 
ward: <#M 


Coal, bituminous, softer about 0 0 

easy ■■ 0 0* 

Coal, bituminous, hard, “splint" “ 2 8 

8 H 

It was not then folly accessible on aeoouut of water dammed back by 
Mien earth at the month. 
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The same bed «u Imperfectly opened at the head of Big Hollow, In 
1872, with the following section from a bo re downward 


Loose clay and ihaly wash about 2 0 

Coal, much weathered, rather hard " 0 8 ■» 

Clay «■ 0 0* [ 8 0 

Coal, hard and Arm, but weathered •' 8 -> 

Black slate, exposed “ 0 1 


The same bed was opened In 1879 on the very steep hillside on the 
south side of Schoolhonse Hollow, near the middle or the east edge of 
the map, with the following section from above downward 


Slate roof exposed about 2 0 

Coal, softer .... “ 0 6| \ 

Cloy » 0 0* \ 8 8J 

Coal, bard, "splint " " 2 10 i 


8 8 } 

Floor, said to be slate, two Inches under water. 

Another opening made on Ilia same bed In 1872, on Bee Branch, near 
the aouthern edge or the map, gave the following section from above 
downward 


Slate about 1 0 

Coal, rather soft “ 0 \ 

Clay ■■ 0 118 8 

Coal, bituminous, hard, "splint". " 8 9* J 

Brownish gray, fine, hard sand rock “10 

8 T 

A rather Imperfect opening nude on the same bed In 1872 nearly oppo- 
site Nuby ’s house on the left fork of Lens Creek had the following section 
Irom above downward : 

Ho roof but loose material, mostly brownish gray sandstone blocks. 


Coal, bituminous. 

Gray olay 

Coal, bituminous. 

Bony goal 

Coal, bituminous,. 



Another opening on the same bed made Imperfectly In 1871 at Per- 
ester’s Spring, on a small' branch of ths left fork of Lens Creek, nearly 
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■oath of Lavender! house, gave the following Motion from above down 
ward . 

No roof but wash. 

ft re 

Coal, slaty about 0 1 

Coal, with half an Inch of clay about the middle, " 0 11 

Hard Are olay 


1 0 


The spring Is only about three feet distant. Its water la called good, 
bnt said to taste a little sulphury. 

It Is probably the same bed that was very poorly opened In 187) rather 
high up the hillside In Pools' Hollow, with tho following section from 
above downward : 


Wash loam. 

Coal 

Clay 

Coal 


Clay.. . 

Coal. . . . 

Clay, exposed. 


FT. r* 

0 8 * 

0 1* 

1 0* 

0 0 } 

0 2 

0 0 


2 8 


The coal Is only bituminous, and nothing bnt dirty crop-coal, and so 
not or very good appearance. 

The bed was also opened In 1872 near Asa Ferrel's house, and near 
the southwest corner of the map. Just above the so-called Ferrel’s ooal 
opening on the Factory Coal Bed, or the Peytona Main Cannel, and had 
the following section from above downward : 


Roof, not solid. „ n , 

Coal, bituminous, "splint” 0 fl 

Fireclay 0 8 

Ooal, bituminous, “splint ” 1 8 


2 8 

The coal of Wood’s Upper Bed Is bituminous, of very fine quality, espe* 
dally the main bench, below tha seam of clay. The mala bench is a 
remarkably firm splint ooal. extremely well suited for steam purposes or 
domestic Arcs, or probabl^ven for burning raw In Iron furnaces. It Is 
easily mined In large blocks that bear rough handling extremely well. 
A fair specimen of It was assayed In 1872 by the very ablq chemist, Dr. 
George A. Koenig, and ylalded : 


Coke 88.88 

Has 28.28 

Ashes (gray) 8.40 

Hygroscopic water 1.86 


100.00 



The coal seema to be very free from lulpliar The thin upper bench is 
lew Arm than the main one 1 hit be I la undoubtedly the ono deaenbed 
In the following extract! from a report on these tiacts by the celebrated 
Professor James Hall (1834) as quoted in the pamphlet of the St Qeorge 
Mining and Manufacturing Company New York 1803 page 7 

Thla bed was first opened on the point of a low hill in the rear of Mr 
Ticker a house as shown on (lie mnp At this point It is three feet ten 
inehea thick Although in a moat exposed situation and covered only I y 
a slight thickness of clay the coal was quarried out In blooka of leige 
size and breaking into smaller maisei only by the application of oor alder 
able force 

The aspect of the coal is that of a laminated cannel coal with thin 
seama of bitumlnoua coal intervening but alti getlier forming a small part 
of the whole On burning this coni side by side with the cannel c al 
from the bed previously mentioned there was a remarkable similarity In 
the color an 1 character or the flame the amount of smoke and the a*»h 
The coal burns with much white or yellowish white flame with ut Ic 
crepitation and with a small quantity of smoke It maintains its f >m 
showing no dlspoaltl in to melt or run and In ihe process of burning 
throws out numerous Jets of white flame In addition to the ateady bum 
log flame When partially burned It presents a fine porous coke finally 
burning away to a white or light colored ash without In the cases tried 
any appreciable quantity or slag or other Impurity The flame and quan 
tlty or smoke from a piece of cannel coal burned at the same time and by 
the side of this coal were not perceptibly different 

From this lltile experiment twice repeated at the locality I Infer that 
for all pnrpoaos for producing steam or for a steady dry burning blazing 
coal the coal from this bed will answer all the purposes of the r*l cancel 
coal and fbr these objects will be equally valuable The only advantage 
possessed by the cannel coal for domestic ate b that of Its freedom from 
soiling In the process of handling I am Inclined therefore to regard 
this bed of ooal as of very great value particularly upon the western rlv 
ers and for the fleam hollers of all mannfactorlea where the prevailing 
ooele are of the soft bllnmlnens character 

I may mention that anch la the Indestructibility of this ooal from ordl 
nary atmospheric agencies, that large fragments may be picked u£ In tb« 
beds of the streams half a mile from the coal In place and Ihe specimens 
homed were of such samples which bed leln exposed to the weather prob 
sbly for centuries. I need scsrcely mention that from this remarkable 
Indestructibility or the coal from the agency of the weather and from lie 
breaking out In large blocks sven on the exposed outcrops it Is remark 
ably adapted to bear transportation with little lust from breaking or 

" This combination of qualities, which I hesitate not to ray Is possessed 
by no other coal in this region, except the cannel coal, renders It extremely 
vai table towny parties who propose to mine end fend efial to market 
noo in a. rnxLoe aoo xxxm 146 fix* wnoxor M 1894 
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The' bed teems to thin oat, not only southwestward towards Peytons, 
bat northwestward towards the Kanawha , for nesr the river It measures 
but 9 (bet 10 Indies In one piece, end would teem to be much lets then that 
In Church Hollow end thereabouts. At the few points, boweeer, where 
(hlly opened on the Parker tracts, It seems to be of good workable thick- 
ness ; and the bed teems to have Its great eel site Just here, and to be In 
general little noticeable everywhere else In the neighborhood. 

The "baetard cannel ” at the bottom of the upper cannel coal bed, at 
Peytona, oontalns numerous fossil thellt. 

Main C annul —The Main Cannel ooal bed had. In 1879, been worked 
for twenty yean or more at the Peytons mines and near them, as well as 
at the adjacent mines of the Western MLnlDg and Manufacturing Com- 
pany. Seven measurements of the coal at different parts of the Peytona 
mines give the following section of the bed from above downward . 


Smooth cannel, 1,, 8 to 9,, 1, average, -i 

about 1 10 V 9 0 

Curly (or birds’ eye) cannel, 0,, 0 to 1„ 6 0 8 3 

Bituminous coal, 0„ 0 to 0„ 8 0 i 0 A 


9 10 9 10 


After those measurements were made, another part of the mine yielded 
cannel, both kinds together, 8 feet B Inches thick, the lower 17} Inches 
being curly and the rest all good cannel. 

An opening on the river front of the hillside over Halsted’s farm about 
three-quarters of a mile northeast of the mines shows the following section 
from above downward : 

FT. I* FT. in. 


Brownish-gray slate about 8 

Wild cannel or very bony cannel, or 

cannel slate. 0 

Olay 0 

Cannxl, the lower Inoh a little mixed 

with blinmlnona ooal 0 

Coal, bituminous, very hard 0 

Olay 0 

Coal, bituminous, very bard, somewhat 
resembling "curly cannel " 0 


In Abehlre’s Hollow, about half a mDe southeast of the mines, the bed 
le opened, with the following section from above downward : 


Smooth amu 0 8 

Ooal, hard bituminous 0 11 

Smooth oaisil 0 10 


% 0 



An opening near Droddy’s Creek, about three quarters of a mile north- 
westerly from the Peytons mines, gives the following section from above 
downward : 


Oajtbtkl, slaty 0 0 

Coal, bituminous. 0 8 

Coal, bituminous, resembling “curly cannel” 1 1 

Coal, bituminous 0 0 


8 4 

Near John McCarty’s bouse on Droddy’s Creek, about twenty fort below 
the opening on the Upper Cannel, tbere is an old opening quite fhllen In 
that must have been on the Main Cannel , but Its coal Is said to have been 
"bituminous mixed with cannel.” 

The smooth cannel Is cannel proper , the curly cannel Is an Intimate 
mixture of cannel coal and bituminous The curly Is more highly prized, 
as it makes the beat coal for domestic use The quality of both kinds Is 
remarkably pure Besides the very great menu of the coal for domestic 
purposes. It Is very valuable for making gas, owing to the large yield and 
high candle power of the gas , and the coal Is therefore used as an " en- 
rlcher” with bituminous gas coal. 

The following are the results of an assay of the Peytons cannel coal, as 
reported by the Manhattan Qas Light Company of New York, In 1860 : 

“Maximum yield of gas per ton of 8240 pounds— 18,900 cubic ieet ol 
82 06 candle power. 

“At 10,000 feet per ton (standard yield) the Illuminating power of the 
gasls equal to 41.16 candles 

" Yield of coke per ton, 81 bushels, weighing 1880 pounds. 

“ One bushel of the hydrate of lime punOee 4810 cubic feet of gas. 

“Analysis of the coal : 


“Volatile matter 46.00 

"Fixed carbon 4100 

“Ash 18 00 


100 . 00 ” 

The cannel ooal of the Main Bed has In some parts of the mine red ash, 
and In some parts while ash. At one place there Is wliat they call 
“gummy ooal ” or “ gum,” red and white, said to be liquid whep fresh, 
like syrup, thinner than cold molasses. Borne of It when gathered dry In 
the mine looks like a rotten ooal, and soma of It like a bituminous 
powder. 

In mining, the bituminous ooal was thrown aside in the mine, and left 
there. 

This bed b the same u the Factory Cannel Coal Bed of Lens Creek, but 
muefa superior to H In quality, u well aa thickness, at the Peytons mines. 
It k a very Irregular bed both In thickness and quality, and Its unusual 





merlin In these respects at Peylone gave especial velao to the deposit 
then 

The Factory Cannel Goal Bed was the most widely known of all the coals 
on Lens Creek and Is the one formerly worked at the old oil factory on 
the Left Fork The section tl ere at about tw enty five yards Inside the 
middle one of three drifts u as follows from above downward 

FT IN IT Ik 

Coal bituminous 0 0 t 

Black slaty clay 0 0* [ 8 8 t 

Cannel 2 5 J 

Black Iron ore about 0 8 

1 

The bench of cannel however Is said to yield only 1 foot 8 inches of 
good cannel the rest being wild tannel or cannel sbale 

The same bed was Imperfectly opened In 1872 nearly oppoolte Nul y a 
house on the Left Fork of Lens Creek and bad the following section from 
above downward 

No solid roof rr in 

Cakhel partly good partly slaly all rather poor 
looking about 8 0 

Black carbonate of Iron 0 8 

Brownish gray sand rock at least 20 0 


The coal looks rather less pure than the Peytona mine cannel bat that 
is perhaps owing to Its being merely orop coal The thickness too could 
not be properly measured without a Arm roof 
The bed was opened also In 1878 near the sohoolhouse of the Left Fork 
with the following section from above downward 


Bhaly sand rock 
Black Olay 
Coal 

Black clay 
Band rook 
any shales 
Black soft slate 
Coal bituminous. 
Olay 

Co AO bituminous 
Bright aAJmii 
Qmy slaty day 
Bhaly sand rock 
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The una bed apparently was Imperfectly opened In 1872, near the bend 
of Stewart Branch, and had the following lection from abovedownward . 


Loam, no Arm roof about 2 0 

Clay, mixed with coal date, outcrop 0 0 

Fire clay " 1 8 

Coal, bltnmlnoue 0 7 


4 7 


The name bed wag Imperfectly opened too, la 1872, In Locust IIollow, 
eaat of the Right Fork, and had the following section from above down- 
ward : 

rr is 

No true roof, but clay and wash about 2 0 

Crop-coal — 0 7 

Clay and wash. ... 0 4 

Coal, bituminous . . .... 1 A 

Fireclay about 0 1 

Coal, bituminous. .... 07 


0 2 

The same bed was well opened In 1872, above Asa Ferrel’s house, near 
the southwest corner of the map, with the following section from above 
downward : 

rr 

Gray and brown shales 2 

Hard black slate .... 0 

Gray and brown shales 0 

Coal, bituminous, good 0 

Canitkl, good, but not curly. 0 

Coal, bituminous, good 1 

Brownish -gray sand rock, exposed, about 0 


The place of the bed appean also to be Indicated by an exposure of 
about three Inohes of bituminous ooal a little more than 40 feet In level below 
the opening on Wood's Upper Coal at PerrateT's Spring already mentioned. 

The quality of the Factory Oannel Bed la plainly very variable, and Its 
thickness extremely so. The bed thlus out towards the Kanawha, near 
Brownatown and above, and can scarcely be found there at all, having 
bnt a Aw Inohes of thickness and no oannel. It may prove workable In 
some spots, especially near the Aetory, but la eo thin and variable that It 
can hardly be counted on. Thsasfcuel lasts so long, when exposed to the 
weather, that bits of It are found ill ajppg the outcrop, which to therefore 
comparatively easy to follow on tie ground ; and can be looked for 
between the outcrops of Wood's Upper and Wood’s Lower Coal. 
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Shoot Coal.— The Shoot Coal Bed, at Peytona, b so celled from the 
opening near the foot of the ahoot at the mines. The opening was closed 
and no longer accessible In 1878, bat was laid to have had the following 
section from above downward : 


FT W. 

Coal, bituminous, good, bard 0 10 

' Siam 0 4 

Coal, bituminous, good, very hard, "breaks almost 
llkeanlhraclto’’ 8 6} 


8 0 

The same bed Is also said to have been opened a great many years ago, 
by Dr. DnBols, above the Blacksmith Bank, and round to have a thick- 
ness of over 4 feet, besides 8 Inches of slate at 10 inches below the top. 

The bed was opened In 1878, In Abahlre's Hollow, opposite Abahlre’a 
house, with the following section from above downward . 


No solid roof. 

Coal, bituminous 8 10 

Coal, "splint,'' or bony 0 0 


8 4 

The bed was likewise opened In 1872, on Indian Creek, about 800 yards 
above Abshlre house, and 50 yards below the mouth of Meadow's Fork of 
Indian Creek, and bad the following section from above downward ■ 


Gray shales. 

Bolt blaok slate about 

Coal, bituminous 

Slate 

Coal, bituminous. 


0 1 

0 0 

0 8 * 

8 8 * 


} 


8 


8 


8 


On Lons Creek, the eoel bed of Wood’s lower mins (s drift some 80 fort 
long), on King'* Branch of the Left Fork, Is the same ss the Peytona Shoot 
Goal Bed, and has the following section from above downward : 


Solid aand rock exposed about 

Coal, bituminous 

Slate or elay about 

Coal, bituminous. 

Slate or clay..,., about 

Coal, bHominou. 


8 


8 


7 8 



The unit bed vu opened In 1879, neer the schoolhouse of the loft fork 
of Leni Greek, end bed the following lection trom above downward : 


Brownish-gray eand rook, exposed, about 2 


Goal, bituminous, firm and good 2 

Bony coal or elate 0 

Coal, bituminous, firm and good .... 1 

Slate, exposed about 0 



0 0 * 

The coal seems to be or One quality. 

The same bed was formerly opened at Fry’s Coal Bank, Mill partially 
accessible In 1879, and bad the following section from above downward . 


“Slate roof of unknown thickness." 

Coal, bituminous, very Arm, good 8 8 

"Slate bottom." 

Near tbe mouth of the drift the coal has a quarter Inch of slate at a 
foot or fifteen Inches from the bottom ; but the slate Is said to disappear 
fortber In. 

The same bed was opened rather Imperfectly on Stewart's Branch, 
nearly three quarters of a mile southwest of the forks of Lens Greek and 
had the following section from above downward . 


Gray and black shales about 10 0 

Gray sand with some particles of coal mixed 0 4 

Coal, bituminous 2 0 

Hard, brownish-gray sand rock. 


12 4 

The same bed, apparently, was opened In 1872, In Peels’ Hollow, with 
the following aecllon from above downward 


Loam. 

Brawn shales about 

Coal, bituminous 

Fireclay. 

9 8 * 

But, perhaps, tbs coal bed was not folly expoeed ; or possibly, by an 
error of the aneroid level, this mj be tbe representative of the Black- 
smith Goal Bed. 

Imperfect openings of the same bed were also made nearly opposite 
Nuby’i, on tbe Left FjA ol Leo* Greek, where only two foetare expoeed 


■ ' 2 
0 9 * 
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Id a crush of loose rocks ; tnd near Ah Ferrel's, on the Right Fork of 
Lens Greek, where 1 cm than a foot of crop coal has been uncovered. 

This coal bed Is clearly the same as the bed formerly worked at the 
Winifreds Goal Oo.’s main mine, leu than a mile east of the main Parker 
tract. That mine was still acceulble In 1872, with a little difficulty, and 
neap the mouth of the drift gave the following section from above down* 
ward : 


rr w 

Brownish-gray, massive sand rock about 9 0 

Slate. ... .08 

Brownish-gray, massive sand rock. ... 1 0 

Slate 8 0 

Coal, bituminous, firm and good 9 9 

Clay 0 8 

Coal, bituminous, firm and good 1 6 

Shale, exposed about 1 0 

19 11 


4 A 


The quality of the coal, as well as the slate or clay parting. Is extremely 
like wbat Is found at the opening on Wood's Lower Bed (the Peytona 
Shoot Bed), near the schoolhouse of the Left Fork of Lens Greek, and at 
Fry's Coal Bank on Ketcham Branch and at other points. The Identity 
was evidently recognized by Prof. Hall forty years ago. 

The coal of Wood's Lower Bed on Lens Greek seems all to bo of very 
fine quality, richer In gas than Wood's Upper Goal and somewhat leu 
Arm than that, though still very firm and capable of bearing handling 
very well. It Is much liked as a domestic coal, and wonld probably be 
a good gas ooal. It is unquestionably the ume as the one or the Wini- 
freds mines, the coal of which bears a very high reputation -, and Is prob- 
ably the same In quality, since those mines are within a mile of the 
eastern edge of the main Parker tract. Besides, as already pointed out, 
the resemblance Is very strong Indeed. 

The Winifreds Goal was supposed In 1879 to be also the same as the 
bed of the Coalburg mines, a oouple of miles more distant up the 
Kanawha ; but, In spite of the reeemblanoe of the structure of the two 
beds and the quality of the oools and other arguments. Prof White 
(Bulletin 69, p. 169), says that the Wlnlfrede Is seventy -live or one hun- 
dred feet lower than the Coalburg ooal, reckoning from the Kanawha 
black flint In that case It would seem that the Coalburg bed must be 
the same as Wood's Upper Coal, the Upper oannel of Peytona ; but the 
dlstanoe apart In these two surveys Is about one hundred and twenty 
feet, a difference hard to reoondle. The Shoot Bed of Peytona, Wood’s 
Lower Bed of Lena Greek, seems hsreabouts to be the moat uniform In 
thlokneas and In quality of all the coals below the barren measures, and 
to be everywhere a very excellent, Ann, MtuWtlnoue ooal and of workable 
thickness wherever It has been frilly opened. Towards the Kanawha, 
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outside of ibe tracts, It appear* to be la two or three benches separated by 
layers of oUy a foot or even more In thick ness. 

Blacksmith Goal — The Blacksmith Coal at Peytona Is so named for 
Its parity and usefulness In the forge, and would aeera to be very per- 
sistently or fine quality, slooe the same bed Is called to In the northern 
edge of the State. It la, however, probably too thin to work at present, 
eicept for local ase along the outcrop. 

It was worked by a drift at the lower part of the Peytona mines, and 
had there the following section from above downward 


sand rock 


Brownish gray, hard shales, exposed 

Bolt shales 

Coal, bituminous. 

Bony ooal or slate .... 

Coal, bituminous 

Slate 

Coal, bituminous. 

Clay, apparently 


The bed was opened also at Abshlre'e Coal Bank, on Indian Creek near 
Abahlre’i Hollow, with the following section from above downward ; 

rr in. 

Shaly sand rock, exposed about S 0 

Coal, bituminous, good '8 0 

Fireclay, mixed with slate. 

7 0 


The same bed la opened, too. In Abshlre’s Hollow, back of hla house, 
with the following seotlon from above downward i 

Shales, exposed about 

Shaly sand rook “ 

Slate " 

Coal, bituminous ** 

Fireclay mixed with slate. 

7 7 

This bed at Lens Creek appear* at about twenty feet below Wood’s 
Lower Ooal. 

It would aeon to be the bad opened la 1971 on Kelcbam Branch, near 
tlw southeast ooraer of tha mop, In two places near together oa opposite 
nor. 89, 1894 
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•idea ofihe branch and about half a mile from Ita mouth At the upper 
southern one there waa the following aectlon from above downward 

tt re 

Gray ahale exposed about 8 0 

Black elate 1 <4 

Gray ehales 0 8 f 

CoaL hltum none and clay and (late In aeveral 
layera moatlycoal 1 2 

Gray al alea 


Hrownlah gray sand rock 
Brown an 1 grey ihalea 
Black alate 
Gray ahalea 
Coal bltuinlnoua 
Cloy 

Coal bitununoua 


0 0 

The name bed aeemi alao to have been opened on the Stewart Branch of 
the Left Fork eome 000 yard* above the mouth of the branch by a couple 
of old rained drlfta that ezpoee a few Inchea only of the top of the ooel 
with two or three feet of ihalea over it 

Jbbuold a Coal — Jerrold * Coal of Lena Creek aeemi not to exlat at 
Peytona but to be repreaented perhapa by iome three Inches of black 
alate at the bottom of about twenty feet of apparently iron bearing brown 
ihalea Juat like thoae that overlie the bed on Lem Crack The black alate 
la exposed on the railroad about sixteen feet above the top of the lower 
shoot 

The bllumlnoua coal bed worked by Jerrold on the bank of the Left Fork 
of Lens Creek jnat below the mouth or Katcham Branch haa the following 
section there from above downward 
Loose blocks of sand rock 
Roof slate exposed 
Coal bituminous comparatively soft 
Coal bituminous much of it hard 
splint, but generally leas hard than 
Wood s Upper Coal 

4 H 

It would seem probable on the whole that It is ths same bed that waa 
worked at Mitobsl s Coal drifts on the left fork of Lens Oreek about 200 
yards above the mouth of Ketcbam s Branch though It k possible that 
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the coal here la a local thickening of the small bed that occurs some fifteen 
feet below Jerrold’s Coal. The section at Mltchel’a drifts la at follows, 
from above downward : 

TT IK 

Slate, exposed about 1 0 

Coal, bituminous, less firm than Wood's Upper Coal, 

but of fialr quality 8 1 

“Slate floor.’* 

4 7 

The same bed apparently was opened at the old drift on the Ketcham 
Branch of the Left Fork of Lens Creek, near the mouth of the branch. The 
coal Is partly covered at the bottom , but would seem to measure about 
two feet In thickness. 

The Jerrold Coal Is seen also at Mrs. Nuby’s coal mine, a drift ahout six 
feet long on the Left Fork or Lens Creek, 800 yards below her house, with 
the following section from above downward : 


Shales, exposed about 4 0 

Coal, bituminous, of fair quality 1 0 \ 

Clay 0 0* t 3 10} 

Coal, bituminous, of fair quality 1 10} ) 

• 10 } 

Two Inches above the clay seam, there Is, at least In places, another 
similar clay seam. 

The same bed was worked with eight old drifts close together Just 
across the creek, and had there the following section from above down- 
ward : 

Sand rook, massive. ft. ik 

Slaty shales and shaly sand rock with small Iron-ore 

nodales.. about IB 0 

Coal, bituminous, with two or three quarter-inch 
■earn* of black day at abont nine inches below the 
top , apparently 8„ 0 or more In one drift. In 

another, measured 3 10 

Slaty shales 10 0 

SB ’ 0 

The same bed Is worked with a drift a doxen yards long attfyer’s Coal 
Bank, dose by tbe oU factory already mentioned, and has the following 
section from above downward i 


Brownish gray sand rock, massive, about 19 0 

Slate. 0 0 

Coal, bituminous, good 0 0 > 

Black day 0 0* [ 9 8} 

Coal, bituminous good 1 11 J 


16 H 
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The same bed la also worked by Oas Hoffman on the Vlnnle Lick 
Branch o( the R ght Fork of Lem Creek and hoe there the following eeo 
lion from above downward 


Coal bllumlnou* 
Olay 

Coax, bituminous 



» ty 

The bed has been worked too by a drift on the opposite (west) side 
of the Right Fork of Lens Creek back of Qns Hoffman ■ boose and has 
there the following section from above downward 


Brownish gray shaly sand rock abont 8 0 

Shales with iron nodules 1 8 

Coal bituminous 8 1 


11 7 

The bed was Imperfectly opened on the Right Fork or Lens Creek oppo 
site the month of Orchard Hollow and a quarter of a mile above the 
mouth of Ylnnte Lick Branch and had the following secllm from above 
downward 


Shaly sand rock with some nodules of Impure iron 
ore about • 0 

Coal bituminous good but much weathered at 
least about 1 

Dark shales S 0 


18 0J 

Haifa foot of the top or the coal bed Is exposed under the shales near 
Mr Hoffman s opposite the mouth of Big Hollow on the Right Fork of 
Lens Creek 

The bed was opened In 1878 In Locust Hollow near the east bank of the 
Right Fork of Lens Creek and had the following section from above down 
ward 


Clay shales no solid roof 
Coal bituminous mostly hard and good 
Clay 

Coal* bony 

8 0 * 

Another Imperfect trial pit on the mine bed soma twenty yards to the 
south gave about the same measurements but some of the lower bench 
•sealed to be like cennel 


8 0 

1 8*1 

1 0 >- 8 0* 

o e J 
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The Mine bed la it lent partially exposed where It finally peases south- 
ward beneath the bottom of the valley of the Right Fork of Lena Creek, at 
the month of Rlee Hollow. The coal there la partially concealed by 
moddy water and perbapa rubbish In the bole, bnt would seem to be only 
1,, 0 or two feet thick, with only two feet of wash for a cover. The waah 
la atrlpped off, and the coal dug out The coal la firm and In large lumpa, 
bituminous, of good qnality and much liked by the country people. 

The coal at Jerrold’o, Hoffman's, Nuby’s and Myer’a mines, and at 
Rise Hollow la of good quality, but not equal to Wood's Upper and Lower 
coals. It la loss firm, especially the upper six Inches, than either of them ; 
bnt the greater part of the bed la far trom bolng tender. The quality In 
fact seems to be on the whole pretty fair The thickness would seem to 
be rather variable, and It may prove to be unworkable at present in some 
partsof the tracts It not only disappears at Peytons, but on the Kanawha 
above Brownatown would seem to be hardly of workable thickness, or 
only two feet and a half, though worked a little at some points. 

Vickkr'b Coal.— Opposite the mouth or Vlcker's Branch, on the Left 
Fork of Lens Creek, at the lower end of the eight drills on the Jerrold Coal, 
there are two old drills on a coal, a dozen or fifteen feet lower ; and, for 
want of a more suitable name, It may be called Vlcker's Coal. The coal 
Is no longer exposed for measurement hero , but seems to havo been per- 
haps two feet thick. 

The same bed was worked at an old drill about fifteen feet below 
Jerrold's old coal opening on the Led Fork of Leus Creek, two hundred 
and fifty yards below the'mouth of Ketcham Branch. There also the 
drift has fallen In so as to be inaccessible and leave the coal unexposed. 
The thlokness seamed to have been perhaps two feet. 

The bed may probably be the same as the one exposed at Peytons, 
nine feet below the top of the waterfall below the lower shoot. It has 
there the following section from the top of the waterfall downward . 

it nt 


Brownish-gray ssnd rook, very cross- bedded B 0 

Coal, bituminous 0 8 

Brownish-gray sand rock (T) 


9 8 

It Is probable that the ooel bed wu of greater thlokness than that, at 
the drifts on Lens Creek, or It would hot have been opened for working 
at all ; but as It seams to have been little worked oompered with the 
Jerrold Coal Jnst above It, there Isjbo probability that It was more than 
the two feet thick It seems to hare been. 

It Is barely poaslble that the ooel of Hitchers old drifts on Lens 
Oieek Just above the mouth of Ketcham Branch may be the Vlcker's bed ; 
and U wss so supposed probable In 1878 j bat In ttiat case It would have 
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been only quite locally thicker there. It seems on the whole very much 
more likely that Mliohel’e coal wa» the same as Jerrold’s. 

COMPARISON WITH THB NORTHERN WUT VIRGINIA SECTION 

According to Prof. J J. Stevenson ( Tram. Am. Phil Boe , Vol 
xt, pp. 17-81, 1878), the MCtlou of the carboniferous rocks of a portion of 
Monongalia and Marlon counties. In the northern edge of West Virginia, 
near the southwest ooraer of Pennsylvania, Is as follows, from above 
downward . 

UPPER COAL GROUP— MONONGAHELA BITBB SBBIBS 


1. Sandstone, "Waynesburg” 80-10 


9. Shale ... ^ 1-10 

8. Coal, “Waynesburg” 0-0 

4. Sandstone 10 

0 Shale 8 

0. Limestone 0 

7. Shales and sandstone. 90 

8 Limestone and shale 80 

9. Sandstone and shale 81 

10. Limestone 6 

11. Sandstone 10 

19. Limestone T 

18. Sandstone 10 

14. Limestone.....' 8 

10. Sandstone and shales 98 

18. Shale 1-90 

17. Coal, " Bewlokley ” 

18. Shale 0-8 

19 Limestone 9 

90. Sandstone 4-10 

91. Llmeetone 99 

99. Coal, “Redstone” 4-0 

98. Ptraolay 1 

94. Limestone 19 

98. Shale 0-19 

98. Sandstone 0-80 

97. Coal, “Pittsburgh" 7-14 

98. Fireolay 8 

lowbb barbs* eaour— uuu mi 

1. Shale with Inn 14 

9. Limestone 9-4 

8. Coal. 1H 


80 

8 

7 
10 

8 
0 


80 

8 

10 

7 
10 

8 

98 
19 
0 
8 
9 
7 

99 


19 

8 

17 

10 



i* 


0 


8 


8 


8 


0 

8 

0 


9 



as s' ass c s 


307 




4. Shale 8 8 

0. Sandatone 90 20 

0. Shalea 8 8 

7. Limestone 8 8 

8. Shale with Iron 4} 4 

0 Llmeetono 1} 1 

10. Shalea and shaly limestone 29 22 

11 Limestone 1} 1 

19. Shale 18 18 

18. Coal l}-2 1 

14. Sandstone 10-83 17 

10. Coal j-ij 0 

10. Limestone 8 8 

17. Shales, olive 10 10 

18. Limestone 8 8 

19. Shales, olive 12 12 

90. Sandstone 40 40 

91. Conglomerate 0-0 8 

92. Sandstone 10 10 

28. Coal. 8}-4 8 

24. Shales, variegated, with 

some shaly sandstone .... 88} 83 

Sandstone 1-4 2 

Shale, calcareous and fbs- 

sUlfarona 2-4 8 

Shale, variegated, fossil Her- 
ons 24 24 

Coal. }-l* 0 

Limestone 0 0 

Shales, verlogaled, with 

Iron 90 20 

Sandstone 10-90 10 

Shales with lion 10-10 « 19 

lowbs osoup— ALLiowurr hi ran suras. 

1. Sandstone, "Mahoning".. 70 70 

9. Shales. 19 19 

8 . Coal. 1} 1 

4. Shales. 1-90 18 

8 Coal. 4-0 4 

6. Shales 10 10 

7. Coal 1 1 

8. Sandstone 8 8 

0. Shale 10 16 

10. Limsstons, »fsMfcrons" 4-8 "4 

11. Shale 80 80 



7i 

0 

11 * 

0 

9 

0 

11 

e 


4 

0 

8 

0 


0 


8 
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12. Coal . &4 

18. Sandstone and shuie . 80-80 
14. Coal, "Blacksmith ” . 2-8 

18. Shale ... 16-20 

16. Sandstone, "Tlonesta” 26-80 

17 Shale 26 

18. Coat 1| 

18. Sandstone.. . 4 

20. Coal 1 

21. Shale 10 

Great conglomerate, Penua. 

No XII. . about 850 


MIAN 

Ft IN FT IK 

8 0 8 8 

25 0 23 0 

2 0 2 0 

17 0 j 

27 6 > 70 0 

23 0 > 

18 19 

4 0 4 0 

10 10 

10 0 10 0 


830 0 


The following table of sections shows the coal beds and the Intervals 
between them at Peytona, and In several parts or the Lens Creek field, ae 
well as an average of the whole Lens Creek field, In comparison wlLh the 
corresponding beds of Prof. Stevenson's section for the northern edge of 
the Bute, as Just given. 

The columnar sections drawn on the two maps show the correspondence 
of the coal beds allll more clearly. 

iDxirririCATiON or tux Coal Beds. 

Comparing these sections with the sections given by Prof. I. 0. White 
In his Bulletin No. 08, It appears that the six-inch coal about twenty-three 
feet below the Pittsburgh Bed at Peytona Is the little Pittsburgh Bed of 
Payette county. Pa ; the Slate Vein would apparently correspond to the 
Little Clarksburg Coal, likewise slaty at Clarksburg, W. Va ; tbe three- 
lnoh bony cdal about 200 fbet below the Pittsburgh Bed at Peytona (or 
possibly the five-foot ooel fifty-five feet lower) would correspond to tbe 
Elk Lick Coal of tbe Pittsburgh, Allegheny County and Fayutte County 
region ; the slxlnoh bituminous coal at nearly twenty feel above the Upper 
Cannel or Wood’s Upper Coal, would be the Upper Freeport Bed ; tbe 
Main Oannol. or Factory Cannel, would be tbe Middle Freeport Bed ; 
Stevenson’s ooal bed No. 7 wonld be tbe Lower Freeport Bed ; the Shoot 
Coal, or Wood's Lower Coal, or tbe Winifreds Coal, would be the Middle 
.Xktannlog Bed ; the Blacksmith Ooal would be tbe Lower Klltaonlug ; 
Jsrruld’s Coal would be the Clarion Bed ; and Vickerie Coal would be the 
Biuokvllle Bed. 

Ike leveling or the surveys was done partly with the vertical circle of 
a transit, partly with a hand level and partly with an aneroid ; and 
though not perfectly exact, was no doubt quite sufficiently to to confirm 
the Identification of the coal beds and to prove that the general sections of 
the snrveyi agree very takingly with the one of northern West Virginia. 
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The Ethics of Solomon 
Py J Chcston Morris, M.D 

( Read before the American Philosophical 8ociety, Octobers, 1S94 ) 

Probably at no period of human history, unless It bo In our own tlmo 
and esse, do wo read of such cliangos as entno over the Hebrew nation In 
tlie couiso of the century covering the reigns of Haul, David and Solomon 

For llucc or four ccntui lee preceding, tlie land of Paleslluo bad been oc- 
cupied by the twelve tribes who took possession of it under the leadership 
of Joshua, the successor In command of Moses the great lawgiver Trained 
In Egyptian knowledge and civilization, wo should naturally look fur 
marks of the Impress of Egyptian modes of thought nnd expiesalon In 
their writings, and accordingly wc do find much that Is to be explained by 
their contact with, and departure from, this phase of human development 
as Illustrated by the monuments and mummies which have been and are 
now so carefully studied A pastoral and agricultural people, living In 
detached communities, associated more or less closely by consanguinity 
and common dangers, and with n worship which separated them from llio 
Idolatrous nations surrounding them, they seem to have enjoyed varying 
degrees of prosperity and freedom under tho Judges or rulers who arose 
among them from lime to tlmo. The ancient empire of the Unities bad 
crumbled and disappeared , the rival Assyrian and Egyptian empires bad 
alternately prospered and waned, and were then, bb they continued to be. 
In frequent contact and struggle for supremacy. Along the east coast of 
the Mediterranean were powerful cities of Philistines and the commerce- 
loving Tyrians and SldonlaDs As In after ages, the rich and feriile plains, 
the valleys and mountain fastnesses of the land of Canaan, Gilead, Bashan 
and Moab produced food and cattle In enormous quantities for the supply 
of these neighboring nations, and caravan routes wore well established 
along the coast and across the Arabian and Syrian deserts. By these 
communication was mode and exchange effected between ibe products of 
the valleys of the Nile and tho Euphrates ; while by the commerce of 
Tyre, ibe Iberian peninsula and possibly the shores of Albion were 
brought Into intercourse with far Cathay, as we may Infer from the length 
attributed to ibe voyages of the navies of Hiram and Solomon and the 
cargoes with which they were freighted But with the movements or 
interests of their neighbors ibe Hebrews hitherto htd bad little concern — 
they might hardly even have had more title to be considered as a nation 
tlian have to-day the wandering Bedouin bands that are the anle permanent 
Inhabitant* of Arabia. Their territory was raided by Moabite, Amaleklte 
or Phlllatlne : no advance In arts or science* took place among them ; and 
even their monotheistic faith teemed likely to die out, as It degenerated 
Into a superstitious reverenoe for the Ark, or was overlaid with the Idola- 
try of Ihe surrounding peoples. After the capture of their great Palladium 
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l»y tbo riilllBllMPR, they became the alnvci of Hie Intlcr, until, under the 
guidnncr of Samuel, Saul raised tin* standaii] of revolt, blew tlic trumpet 
in Qllieuli with the shout, " Let the Hebrews liesr " Successful ind ruing 
off the oppressing hands of tbo Ammonites, he was soon sin roumitil by 
laTge numbeis of bis count rymen now roused In strike for tin ir liberty , 
he organized thorn and led them to victory ltul the crowning achieve 
mont of the WHr with the Philistines which ensued wna not Ids, but 
that of “a youth, I tidily nod of fair countenance, ” who with sling and 
stone slew in mortal combat the challenging rIriiL of ihe Philistine army, 
and thus liernine, in accordance with Saul’s oiler, lust son in law Thu 
kingdom of the Hebrews was then successfully established, nnd by tbo 
prowess of its warriors gained leaped Ini conaklenition among Its neighbors 
The subsequent madness ol Saul, Ills jealousy and banishment of David, 
and his death In bis last great buttle with tho Flullstlnes, wo need not 
slop to consider, except to note the Indignation which Nalml'a sneer, 
“There be many ilavti nowadays wlio have run away from their mus- 
ters,” aroused In David, as an Index of how the movement of the Hebrews 
was regarded by the wealthy sheep master of C'ulinel. The death of Paul 
was In a few years followed by Davhl’B public recognition ns king of 11m 
united nation— by the capture of Jciusalcm fiotn Ihe JebuMtoa and Its es 
tabllshment aa bis capital, whence he waged war after war against the 
surrounding Moabites, Edomllcsand Ammonites, extending hltt teriltoilcs, 
carrying of) Immense booty, and levying heavy imposts on his subjugated 
enemies Of all this wo read only Incidental and InigmonUry allusions, 
yet sufficient to enablo us to tiace the rise ol the nation to power and 
wealth ; so that we are not surprised st the alliance of Pharaoh's daughter 
with his son Solomon If David's character as tlml not only of tho sweet 
singer of Israel, buL a large-hearted, earnest man and devoted set van t of 
Ood, should interest us, not tbe less should that of his Bon and successor. 
Born and reared amid all these commotions and developments, and doubt 
leu trained carefully by Nathan and tho other counsellors of his father, 
and Impressed with the duty laid upon him to eonsolldate and strengthen 
tbe new kingdom, lie evinces a spirit of wisdom and discretion, an earnest 
study of the conditions of bis life work that may well win our admira- 
tion. Tho building of tbe temple and tho palace for which preparations 
bad been made duilng his boyhood would naturally draw to Jerusalem 
the best skill and thought of tbe lime j for It was well known Mint neither 
means nor desire were wanting to make them what Indeed they were, 
worthy of rank among tbe wonders of the world. Then also tbe overland 
commerce between Egypt and Assyria traversing such an extent of Solo- 
mon 'a dominions, and fostered by him by building fortresses and outposts 
to protect tbe caravans as they came from Damascus to the shores of the 
Mediterranean, would bring such an amount of business to Jerusalem 
that we can readily understand how he mado silver and gold as common 
ns lion snd stone In his rapidly growing capital. Judlokms alliances and 
treaties, Ids reputation for Justice and fairness, snd tbe prosperity of the 
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nation naturally attracted men of science and thought around him Jmtna 
in latLr days they were tole found at the court of Ilarnun al Raarhul 
Then tlie public wt rks undertaken and parr cl out so magnificently wlili 
the aid of skilled men fiom lyre ter instance would have brought to 
gather the architect! and ni( chnmci in* the sculptors and bntsslounders 
and many other artisans wli n,c occuptllons ind achievements must have 
stemod most marvelous to the natien of shepherds and herdsmen We 
read In tho secret! bisk ry of the luassf mndlngB and castings made by 
some of these men and can readily comprehend after thuds of smoke 
from the f lrnaecs had filled the valley and plain of the Jordan and forms 
of beauty and graco came from the moulds prepared by thcBe foreign 
era how tiles of genu and afreets spread among the people and bolo 
mon a ring became invested with the magical powers which It possessed 
In the Imaginations of the East IfV e can see the genesis of Btones like 
that of Aladdin Hut ami 1 all this concourse of meu of thought and a< 
tl n tin guiding spirit la that ofSolomon Of studious reflective observant 
and Judicial turn of mini we find recorded among his works ne t only 
proverbs and poems but treatises on natural history We are informed 
that he spakci of trees from Hie hy ssop to the cedar of Lebanon • e 
from mosses to conifers and of beista and fowl crocping things and 
fishes Though these treatises are 1ml we may Judge of his accuracy 
from such allusions as are made In Proverbs and Solomon a Hong to the 
habits and actions of bath animals and men 
We may then easily picture to ourselves this powerful king gathering 
around him a sort of Academy of Sciences or Royal Philosophical Society 
before which would come many and varied subjects of Interested disous 
sion among representative men of the differing civilisations of the perl id 
Before such an Assembly or rxztyria, or acting perhaps as its Secre 
tary or Reporter or Clerk rxxibjatatfnjr, we may Imagine him reading a 
paper on the theme of man hiB object lend destiny in the universe and 
how he can attain to his best development his highest good We may 
■appose Egyptian Materialism Assyrian fatalism and Tyrian Commer 
elalism or Opportunism well represented in the audience either taking part 
In the discussion or having their respective views stated to be criticised and 
shown to be partly erroneous or insufficient and followed by the statement 
of his own solution, and the application of It to the whole problem This 
tain be found In Ch vlll 1 Wisdom maketh a man • taoe to shine ' 
It we look to Bolomon s conception and Imperaomflcatlon ol Wisdom as 
given In Proverb* vlll and ix, and think of the contrast he draws between It 
and the false woman ’ as Boors tes ages after did between the trne and false 
reason, and recall the devotion of the Alexandrian school to the Holy Wls 
dom which led to the opening words of John s Gospel In which the earns 
wtsdom Is called The Word— Aoyoj— the Bon of God end afterwards to the 
erection of ‘ Hegla Sophia ” at Constantinople we shall It teems to me, 
gain the olne so much sought after to this Book of Ecoleslaete* It then 
all come* Into logical form as a grand discussion on the theme of what 
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Is profitable for man, anil wlmt should be Ihc Tilling aim of lilt life ; and 
the conclusion is given In Ilia lust verses 
Tbe propositions which Solomon maintains nrc: 

The oinnl|>otenco of God : 

The future life of mnn and 
The Judgment after death 

The whole Is cost into the form of a poem, ns may easily be Been by put- 
ting tbe verses of the Authorized Version in parallelism, or by following 
the Reptuaglnt translation, in which I find this already done I have hIho 
tried to analyze the differing arguments and sentiments, nnd to allnbiile 
them resjieetlvcly to an Egyptian, an Assyrian, and a Tyrian speaker, aud 
to Solomon In reply, concluding with the verdict of the Assembly as 
given by Its "Shepherd ” or presiding officer 
As to the success of such au effort and how far it explains the whole 
book, I leave to tbe candid reader and critic to determine The "inatenal- 
Istic” views of esoteric Egyptian philosophy, the successive passage of 
earlh, air, fire and water Into each other, the pcrpetunl lound of the foiccs 
of Nature, are first given, then the dark “ fatalism ” of the East, “to 
everything there Is a Reason,” then selfish ‘'opportunism,” are succes- 
sively discussed, nnd dismissed as Insufficient or unworthy explanations of 
this “sore travail of the boob or men ” Then comos the solution, to walk 
In the fear of God, In the wisdom of God, in the hope of a life beyond, 
followed by the beautiful peroration, and summing up or the whole 
The composition of the book Is easily explained by the circumstances 
given, and Its argument Is complete, without sny necessity Tor supposing 
later Epicurean or Stole or Platonic Influences The problems of human 
existence had been thought out far beyond those In the East long before, 
as we find from Pythagoras, and the monumontal evidences we are dis- 
covering In the present era of Investigation among the remains of an- 
tiquity. 

Brugsch Bey, In 1878, drew for me a schema which represented what 
heconsldeted the esoteric Egyptian philosophy four altars In profile, 
dedicated to earth, fire, air and water respectively, while a circle above 
Indicated the perpetual change of matter from one of these forms Into 
another. Each Is worshiped as divine, end each hus both a male and a 
female name From this I took my concept of the views of the Egyptian. 
Omar Kayam’s celebrated “Rubayat" furnished me with that, of the 
Asayrlan, while the Chinese commissioner, Hon Fung Kwang Yu, In his 
statement before the Parliament of Religions, at Chicago, of tbe doctrines 
and modes of worablp of the followers of Confucius almost exactly 
hchoea the sentiments of my Tyrian. 

Since writing the above I hare availed myself of the kind criticisms and 
•uggeatlons aa to aeveral passages of my friends : Ru Rev. O. W. Whitaker, 
Dean Bartlett, Dr. MoVIclur, Prof Morris Jastrow, Jr , Dr. W F Brand 
and Dr. Benjamin Lee , to whom, a* well as to Rev. Mr Elwynand Rev. 
Dr. Cattell, I hereby return my thanks and acknowledgments. While 
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Terorae Lutlier Dmv ieuv and IIci lor have each suggested somosuch col 
loquy as I have proposed thou c\act views were unknown to me until 
this article was in punt and I would submit that llcrdei s very similar 
division in many lustuncos is an argument lu favor of the hypothesis 

EGCLFSIA91ES 


L Ike words of iko Ecclosiast the son ol David (the) king of Israel 
rusalom * 


BOIOMOH 


9 F<*rp1ixlly of pcrpli shies said the Ficlesiast all is perplexity f 
8 What prohl to the man in all Ills labor 


In which he libors under the sun ’ 


To 


4 A generation goes and n gi n or i lion COmCi* 

And the o irth lias si x> 1 for ever 
li The sun rises and the sun sets 
And hastes to its place (again) 
fl It rising there mm.s toward the South 
And circles (again) toward llio North 
The wind goes In n circling of circles 
And returns upon Its circles 
*7 All the Bireams run Into the Bea 
And the sea Is not tilled 
To the place where the streams run 
Thither they return to flow 
8 All words are feeble 

A man shall not be able to spook it 
And the eye shall not bo QUed with seeing 
And the ear shall not be satisfied with hearing 
0 What has been? that Is whst shall be 
And what has beon done? tbat shall be done 
And there is no new thing under the tun 

10 Who shall apeak and aay Behold this Is now 
It hath already happened in Lhe ages before us 

11 There is no remembrance of the first things, 

And to the latest things there shall be no remembrance 
Among those that shall be born at the last 

SOLOMON 

19 I the Eeoleslatl became King 
Over Israel In Jerusalem 
•Translated from the Septoafiut 
t Bee Liddell * Boott for true rendering of /wraiunjf 
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1 1 Anil I gave my licArt to scok out 
And to observo in wisdom 
Concerning all things happening under heivcn 
For a difficult task God has given to the sons or men 
That they should be exercise 1 in it 
14 I saw ull llic deeds done under tho sun 

And litliold all is peiplexity an 1 gi taping of wind 
13 Tlti sc me red cannot be arrmgi I in older 
And that which is lacking cannot be numbciod 
10 I spoke in my heart to say 

Ilehold I am Increased and have added wiselom 

Above all who were before me in Jtnmltin 

And I give my heart to know wisdom and knowledge 

17 And my heart conciliated many Hungs 

Wisdom and knowledge paiables and understanding 
T knew that even this is a grtspiag of wind 

18 Korin tbund mco of uiu lom Is an nbuudanco of knowledge 
And the one a Iding knowledge adds pain 

I said In my heart Gome I will prove llicc <n pleasure, 

\ nd see into the good nnd lo even Ibis too is peiplexity 
J I said to laughter, It is excess 
And to pleasure Why doest thou this? 

J And I observed whetlie r my heart would heat my flesh as wine 
And my lieurt walked in wisdom 
And lo seize upon pleasure 

That I might see what is good for the sous of men 
What they should do under the sun 
All the days of their lire 

4 I Increased my working 

I bullded me houses I planted me vineyards 

5 I made for myself gardens and parks 
And I planted In them every tree of fruit 

0 I made foi me fountains ol waters 
To water thence the forest producing tho trees 

7 I bought me men slaves and women slaves 
And house servants were bora lo me 

And even the possession of herd and flock was great 
Beyond all that had been hofore me in Jerusalem 

8 I gathered me even silver and gold, 

And the treasures of Kings and of the countries 
I mode for myself songsters and songitreasea 
And laxarles of sons of men, cupbearer and femslo cupbearers 
0 And I wae increased, sad added 
Beyond all who were before me In Jerusalem 
And Indeed my wisdom remained with me 
10 An d all which my eyes desired I withheld not from them 
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I refused not my hoait any pleasure 
Because my heart rejoiced in all my labor 
And this was my portion from all my labor 

11 And I behold all the works which my hands had wrought 
And on the labor I had labored to do 

And behold all was perplexity and grasping of wind 
And tin rc is no profit under the sun 

12 And I looked to consider wisdom 
And excess and folly 

For what man shall follow (t e excol) after this plan? 

Such he (the King) hath done (already) 

19 And I saw that wisdom excels folly 
As light excels darkness 
14 The eyes of the wise are In his head 
And the fool walks in darkness 
And I know even I 
lhat one end shall meet them all 
19 And I said in my heart 
As the ending of the fool 
Shall thore bean ending even to uie 
And wherefore was I wise ? 

I spoke moreover in my heart 
That even this is perplexity 
Because the fool speaks from excess 
18 That there is no memory of the wise 

Any more than of the fool through Eternity 
Because In the coming days all Hhall be forgotten 
And how dies the wise man as the fool T 

17 And I hated life 
For It was evil to me, 

The work done under the sun 

For all la perplexity and grasping of wind 

18 And I bated all my labor 

In which I labor under the sun 

19 For I shall leave It to the man who comes after me 
And who knows whether he shall be wise or a fool T 
And whether he shall have authority In all my labor 
In whioh I have labored and been wise under the sun T 
This Indeed Is perplexity 

20 Then I tamed to detach my heart 

From all my labor which I had labored under the sun 
f 1 For there Is a man, whose labor la In wisdom 
And In knowledge and In manllneas 

And the man shall give his portion to one who did not labor In it I 
Thin is indeed perplexity and great Injustice, 

That It happens thus to the man 

In all hla labor and the grasping of his heart 
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32 What shall be to tlie man In all his labor 
And In the grasping of his heart 
In which he labors under the sun f 

23 For all his days are a struggling 
Of pains and of Ills rage, 

And oven In the night his heart Bleeps not — 

This Indeed Is perplexity 

EGYPTIAN 

24 There is no good for man (except) 

What he oats and what he drinks. 

And what good he shows his soul In his labor 

SOLOMON. 

Even this I see Is from the hand of God 
35 For who eats and drinks without Him? 

20 For to the good man before His Presence 
IIo gives wisdom, knowledge and happiness : 

And to the wicked ne has given a struggle to add and to gather. 

That He may glvo to the good man before the presence of God 
Bo that even this also Is perplexity and grasping of wind. 

ASSTHLAK. 

3 Time is Tor all things 

And a season to every deed under heaven 
2 A season to be born, and a season to die 

A season to plant, and a season to pluck up the planted . 

8 A season to kill, and a season to heal • 

A season to destroy, and a season to build : 

4 A season to weep, and a season to laugh : 

A season to mourn, and a season to dance : 

0 A season to throw away stones, and a season to gather stones . 

A season to embrace, and a season to be far from embracing : 

8 A season to seek, and a season to lose : 

A season to keep, and a season to throw away ; 

7 A season to rend, and a season to sew . 

A season to be silent, and a season to speak : 

8 A season to love, and s season to hate : 

A season of war, and a season of peace. 

SOLOMON. 

9 Whst profit to the worker In the things which he works T 
10 I beheld all the struggle 

Which God has given to the sons of men, 

That they should straggle In It. 

raoo. uni rntLoa. boo xxxm. 148. 9 o rami) dec. 27, 1891. 
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ASSTUIAN 

1 1 Everything wli oil lie has mado Is beautiful in its season 
IIo hath even sol all the eUrnity In their henit 
Tli it man should not fln 1 jut tho doing which Qod d >es 
1 rom tho beginning even unto the end 
13 I know that there is no goo 1 thing nuoug thorn 
Out U) rejoice and d > g m> 1 in Ins life 
18 And Indeed eviry nun whi eats and dunks 
And sees good In all his 1 tbor 
This Is the gilt of God 


SOI OUON 

14 I know that all things which O h 1 lull! ms le 
These things shill bo firevcr 
To Him it is impossible to ad I 
And frun 111 n mipmiblc to tike an ly 
And God li is in ide it 
lliat men should foar before His Piescncc 
IB What has been dready is 

W^hat shall lie lias happened already 
And Ood shall seek the dnven away 
10 Aud yet I saw under iho suu tho pi ice of Judgment 
Thoie was the Impious 
And tho placo of the riglituous 
There was the pious 

17 And I said In my heart 

Go 1 Judges the ilghtcoui and the Impous 
For there Is a season for everything 
And for every deed there 

18 I said in my heart concerning the talk ol the a ms of men 
Thai God Judges them 

And to show that they are (but) boasts 


19 And Indeed the end of the eone of men and the end of the beasts. 
There is one end to them (both) 

A* the death of this so the death of that 

And one breath la In nil 

And how doth man excel the beast? 

Nothing for all Is perplexity 

90 All (go) to one place 
All came from the dust. 

And all shall return to the dost 

91 And who has aeen the spirit of the sons of man, 
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Whether it ascend*? 

Or (lie spirit of the beast, 

Whether It doscends below into I lie cnitli? 

22 And I saw (hat there Is uo gtxid for man 
Hilt that ho should rejoice In Ins woiks. 

Because this Is Ida portion : 

For who shall bring him to see 
In sv hat It shall consist after him ? 

SOLOMON 

4 Thoo I turned, and behold all the oppicsslons, 

That are done under the sun. 

And. behold, the tears of the oppressed, 

And there Is no one comforting thorn 
And In the hand of those oppressing thcio Is power, 
Hut (hero Is no one comforting them 
2 And I praised ilia dead who are already dciul 
More than the living who aro yet alive 
8 Yea good above these two 
Is ho who baa not yet been, 

Who haili not seen nil that Is done, 

Tho ovll done under tho sun 
4 And I beheld all the labor. 

And all tho manliness of tho doing, 

That this Is onvy of a man Tmm his follow 
This Indeed Is perplexity and grasping of wind. 

TYRIAN. 

0 Tho fool folded his bands 
And ato bis own fleBb 
0 Better Is a handful of rest 
Than two handfuls of labor and grasplug of wind 

SOLOMON 

7 And I returned, and saw, perplexity under the sun. 

8 There la one, and there Is not a second 
For thero Is neither son nor brother to him : 

And there Is no ond to all his labor . 

For bis eye Is not sated with wealth 
And for whom do I labor . 

And deprive my life from goodness ? 

This at least Is perplexity, and an evil slragglo. 

TINIAN. 

0 Two are better than one : 

To them la a good reward In their labor i 
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10 For IT they full, one shall raise hla fellow 
But woe to the onu when lie ahull fall. 

And there la not tho second to raise him 

11 And Indeed If two sleep together they havo warmth 
Rut tho one, how ahull he be warmed T 

13 And If one bo overcome. 

The two ahull aland ugilnat him (their enemy). 

And a threefold coni ahull not be quickly broken. 

SOLOMON 

18 Belter la a poor and wise servant (or youth) 

Than an old and foolish King 

Who knows not to give heed any longer 

11 For out of tho house of bondsmen (this one) ahull come forth to reign, 
While oven in hla own kingdom (tho other; has becomo poor 

15 I saw all the living under tho aun 

Walking with the youth the second (or successor). 

Who shall stand Instead of him 

10 Thero la no end to all the people, 

To all that were before them • 

And Indeed the last shall not rojolre In him 
Bo that even this Is perplexity and grasping of wind. 

TYKIAN. 

17 Keep thy foot as thou walkeit to the house of God , 

And let thy sacrifice be (to be) near to hoar 
Rather than the gift of fools, 

For they know not that they do evil. 

5 Haste not with thy mouth, 

And let not thy heart make haste 
To bring a word before the Face of God ■ 

For God Is In the heaven above, 

And thou upon the earth 
Therefore let thy words l>e few, 

2 For a dream cornea In abundance of trial. 

And a voice of a fool In abundance of words 
8 Aocordlng as thou shall vow a vow unto God, 

Delay not to pay It. 

For there Is no pleaaure In fools . 

Pay therefore whjjt thou shalt vow. 

4 Better for thee not to vow, 

Than to vow and not to pay. 

0 Let not thy mouth make thy flesh to sin, 

And say not before God's Face that It Is a mistake i 
Lest God should be sngry at thy voice, 

And destroy the works of thy bands. 
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0 For (ll Is) lu abundance of dronmsnntl porploxltlos, find of many words. 
That lliou fas rest God 


SOLOMON 

7 (f thou sccst the oppression of the poor, 

And the ravaging of judgment anil Justice In a land, 
Admlie not this thing 

For ilicre is a Lofty One to watch over the lofty. 

And there aio loftier ones than these 

8 And the abundance of the land over all (others) 

Is the king of n well tilled Held 

0 The lovor of silver shall not be satisfied with sliver 
And who has loved their bcgottlngs lu (its) abundance'* 
This Indeed is perplexity 

TTBIAH 

10 lu abundance of goods those eating them arc multiplied 
And what manliness to him from ll ? 

That It Is the government of seeing (It) with his eyes 
It ttweel Is the sleep of the slave, 

Whether ho eat little or much . 

12 But to the one abounding in wealth 
There Is that prevents hint from sleep 


SOLOMON 

1U There Is a sore evil which I have seen under the sun 
Riches kept for one’B own for evil to hlmseir, 

And that riches la destroyed in an evil struggle ; 

And he hath begotten a son, and there is nothing In his band. 
14 As ho came naked from the womb of Ills mother, 

(Naked) he ahull return to go as he came 
And nothing shall be left of his labor, 

That be may go (with ll) In his hand 
10 And ibis indeed Is an evil sickness (sore evil), 

That as ha came so shall he go . 

And wlutt hie advantage In what he labors for the wind f 
10 And all hla days are In darkness 
And In grief and much rage 
And In sickness and vexation 


17 Behold what I have seen good : 

It Is good to eat and drink, 

And to see good in all one’s labor 

Wherein one may labor under the sun 

The number of the days of his life 

Which God hath given him ; for this Is his portloa. 
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18 And indeed e^pry man to whim God given w onlth and possession* 
And has permitted hint to eat of It 
And lo lake bis portion and to rejoice m lus labor 
Tins is the gift of God 

10 For be shall not remember tbo dajsof Ins life 
For (rod shall settler him in the )oy ol bis heart 

BOIOWON 

G There Is nn ivll which I have seen uuler the son 
And it is gre tl among men 

2 A man to whom God shall give wealth possessions and honor 
And thin lacks uolliurg which his soul may desire 
And God pormittctli him not Lo oat of it 
llut a stranger cals it 
Ihis is perplexity and an evil disease 

SOYPTIAN 

i If a man shall bigot a hundred (children) 

And shall live many years 

And the d tys of his years be abundant, 

"i it his soul shall not ha tilled with good, 

And even he had no burial — 

The untimely horn Is bettor than he 
4 For into peiplexily it came 
And into darknoss it goes 
Anl In darkness its name shall he hidden 
1 For indeed it saw not the sun 
And he knew not reBt 
(The advantage 1 b) to this over that, 

0 Though he lived the courses of a thousand yoars 
And knew not good — 

Do not all go to one placet 


SOLOMON 

7 All the labor of man la fir Ills mouth 
And yet bis soul shall not be satisfied 

8 Because there Is advantage lo the wise man over the fool, 
Therefore the poor man knows how to walk In presence of life 

0 Belter le the sight of the eyes than the longing Id the soul 
This also la perplesliy, and grasping of wind 


10 If anything baa already been Its name has been called 
And It Is known what Is man, 

And be shall not be able to contend with the Stronger than he 

11 For there are many word* which multiply perplexity 
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For w h 1 knows what is goo 1 Tor man m lift 
I ho number ol his days of luj perplexity ? 

For lie huh made them in a slind iw 
F >r who sli ill announce to a in in 
What shall bo after linn under the sun f 

sovi riAN 

2 A good name is better than good ointment 
Vnd tho diy of deitli thin the diy if birth 

I It is better to go to Uie h iiiso of mourning than 1 i the houBi of foiBl 

mg 

r >r this is the end of every man 
And the living shall give good to his keirt 
4 Anger is better than laughter 
J 1 nr in seventy of the 1 lie tho licait all ill he made belter 

SOLOMON. 

6 The hem t of tin wise is in the house of mourning 
Hut the heart ol fools is in the house ol j >y 

0 Better to hear the rebuke of the wise 
Than to listen to tho bong of fools 

7 Like the erackhng of thorns under tho pot 
So Is the Inuglitci of fools 

TT71IAN 

This also Indeed is poiplexlty 
B That oppnssion carries away a wise man 
And destr iys the he irt of his nobleness 
0 Belter is the end of Btrlfo than the beginning of it 
Better the paliont than the proud lu spirit 
10 Haste not In thy spirit to be angry 
For rage dwells m the bosom of fools 

II Say not of wbat was that former dsya were heller than these 
For not in wisdom hast thou inquired about this 

SOLOMON 

12 Wisdom Is belter than an inheritance 
Tea an advantage to those seeing the sun 
18 For In Its shelter wisdom Is as the shelter of silver 

And abundance of knowledge of wlsd >m shall make one alive through 
K 

AWYBIAN, 

14 Consider the works of God 

Who can adorn him w bom God has overtimed I 
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15 In the day of good live in the good 
And consider In the day of evil 

Consider Indeed God has made this harmoniously with that concern 
ing talk 

That man should find nothing beyond him 
rYRi&w 

10 I have seen all these things In m) perplexity 

There is a righteous man dcstr iyed In his righteousness 
And there is a wicked man rem lining In his wickedness 

17 Bo not rlglittnas over much 
Nor be excessively wise— 

Lest thou perish 

18 Bo not wlcke l over much 
And become not hardened - 
Lest thou die before thy lime 

10 It is good to restrain thyself In this 

And indeed not to soil thy hand with that — 

All things shall come to those who fear God 


20 Wisdom shall help a wise man 
More than ten powerful one* In a city 

TYRISW 

21 For there Is no Just man in the earth 
Who shall do right and not sin 

21 And Indeed lay not to heait nil words spoken by the wicked 
That thou hear not thy slave curse thee 
For very often it would do thee harm 
And afflict In many ways thy heait 

23 Because so alBo thou hast cursed others 

SOLO HOH 

24 All these thinga have I proved In wisdom 
I said I will become wise 

23 But shs (wisdom) wss far from me 
Beyond where she had been— 

A depth of depth— who shall find It? 

24 I turned about I and my heart, 

To know and to seek and to search out 
Wisdom and a sure calculation 
And to know the folly and hardness 
And mndncM of the Impious 
27 And I And It and declare It more bitter than death 
Even as the woman who la a snare , 

Her heart la a net , 
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Bonds are In her hands 
Tlio good man before the Face of Ood 
Shall bo snatched away from her 
And the one sinning shall bo taken with 
88 Behold this did I And, said the Eccloslast, 

One by one to And a disputing , 

20 Which my soul sought, and I found not — 

And 1 found one man among a thousand,* 

And a woman In all those I found not, 

30 But behold this I found — 

What Ood has done with roan is light 
But they hare sought many disputing-) 

JCOYFTfAN, ASSYRIAN, TYIIIAN 

Who knows the wise 

And who knows the solution of the thing* 

SOLOMON 

8 Wisdom enlightens a man's countenance 
And the shameless in his face shall he hated 
8 Watch the mouth of the King. 

And haste not concerning the word of tlio oath of God. 

3 Go from Ills Presence, 

Stand not In wicked word 

For Ho Bhall do whatever He pleuseth, 

4 As a King having aullioilty • 

And who shall say, What driest thou T 

5 lie that keeps the commandment 
Shall not know an evil thing , 

And tho heart of the wise 
Knowelh the season of Judgment 

8 For to everything Is a season, and a Judgment ■ 

So that the knowledge of a man Is great to him. 

7 For there Is none who knowetli what shall be ; 

For how It shall bo, who shall announco to him f 

6 Thera Is no one that hath power over the spirit. 

That he may retain the spirit . 

And there Is no power In the day of death, 

And there Is no discharge In the day of (that) war 
And Impiety shall not save that belonging to It. 

TYRIAN. 

6 This all have I seen : 

And [ applied my heart to every work, 

Which la done under the tun : 

la how many thing* man has authority over man to afflict him. 

•Bn Prersrtw Till and la. 

raoo aku. r M ilos, aoo. xxxin, 148. 9 p . hinted dec. 99, 1094. 
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10 Then I saw the Iraploua borne ti the grave*, 

And from the good they went away 

And they praised them In the city 
Becauee they had done thus 

SOLOMON 

Thu also u perplexity, 

11 That sentence against doer* of evil I* not swift 

Therefore the heart of sons of men is abundantly filled to do evil 
19 Whoever has sinned has done evil 

From that time is also away from their greatness 
For this I know 

That It is good to those who fear God 
That they may fear before His Face 

18 And there shall be no good to the impious 
And he shall not prolong his days In shade 
Who fearelh not before the Face of God 

AMY HI AN 

14 There is a perplexity wrought upon the earth, 

That there are righteous, 

To whom It happens as to the deed of the Impious 
And there are wicked 

To whom It happens as (to) the doed of the Just 
I have said that this Indeed la perplexily 

19 And I praised mlrthfblnesa 

For there is nothing good for a man under the sun 
But that he should eat and drink and rejoice 
And this shall be his advantage 
In his labor all the days of his life, 

Which God has given him under the sun 
10 In which I gave my heart to know wisdom, 

And to behold thestiuggle made upon the earth 
For both day and night 
There Is no ons seeing sleep with his eyes 
17 And I beheld all the work of God, 

That a man shall not be able to find oat thoroughly 
All the work dons under the sun 
Though a man should labor to seek, 

Tel shall hs not find out 

However a wise man may say he knows It, 

He shall not be able to find It 
For to all this I gave my heart 
And my heart hath known all this 
0 As well the righteous and the wise, 

As their works, are In the hand of God 
And so also love and hale 
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There is do man hath known all things before their fare : 
Perplexity In them all 

2 There is one ending to the righteous and Impious, 

To the good and to the wicked 

To the clean and the unclean, 

To the sacrlficer, and to him that socriflcath not 

As Is the good, so Is the sinner 

As the swearer, so the onb fearing an oath 

SOLOMON 

3 This were an evil In all done under the sun 
That (here were one end to all. 

And Indeed the heart of the sons of men has been filled with evil 
And madness In In tlielr hearts during their life. 

And after them among the dead 

4 For who Is lie that gives to all tho living? 

TYRIAN 

There Is hope for the living dog . 
lie Is belter than the dead lion, 
fi For the living know that they shall die, 

But the dead know not anything 
And there Is no longer for them a hire. 

For their memory has been blotted out. 

0 And even their love and their hate. 

And their desire has perished. 

And there Is no portion still forever 
In all done under the son. 

7 Qo eat In mirth thy bread . 

Drink In good heart thy wine 

Ood Is well pleased with thy doings • 

8 Be clothed at every season In white garments, 

And stint not oil on thy head 

9 And see life with the wife whom thou lovest, 

All the days of the life of thy perplexity, 

Which has been given thee under the sun , 

For this Is thy portion in thy life. 

And In the labor thou Uborest under the aun (') 

10 Whatsoever thy hand fludeth to do 
Do It with thy might 

For there la no deed nor reasoning 
Hor knowledge nor wisdom 
In Hades, whither thou goeat (1) 

SOLOMON. 

11 I returned : and sew nnder the ran 
That not to the swill la the race, 



328 


[Oct 5 


Not to the mighty the battle, 

Not to the wise man bread, 

Not to the prudent wealth, 

Not to the knowing favor 

For eeaion and chance happen to thi.m all 

12 For Indeed a man has not known his season 
Ltke the Ashes taken m an evil net 

And like birds captured In a snare 

Bo are snared the sons of men in an evil Beaton 

When it falls upon them suddenly 

ASSYRIAN 

13 And Indeed I saw this wisdom under the sun 
And it is great to me 

14 If a city be small and Lite men in it few 
And a great king coma against it 

And besiege it and build great bulwarks against it 

15 And there be fiund in it a poor wise man. 

And he save the City by his wlwlom 

No man remembered the poverty of that man 
18 And I said, Wisdom Is greater Ilian power 

And yet the wisdom of the poor man is scouted, 

His words are not listened to 

BOLOMO* 

17 The words of the wise are heard In refreshment 
More than the shoutings of rulers among fools 

18 Wisdom is belter than weapons of war 
And one sinnei will destroy much good 

lO (So) dead flies corrupt the preparation of oil of fragrance 
Better a little honor for wisdom 
Than great glory for folly 

IQTFTIiS 

2 The heart of the wise is at bis right 
But the heart of tho fool at his left 
8 Indeed, whenever the fool goeth In the way 
His heart fhlleih him 
Whatever he thinks It Is folly 
4 If the spirit of the ruler rise against thee 
Leave not thy place 
For forbearance heals great sins 

naui 

8 There Is an evil which I have seen under the sun : 

As something not intended It proceeded from the <hce ol the ruler 
6 A fool was presented with great exaltations 
And the wealthy shall sit with the humble. 



7 I saw slaves upon horses, 

And rulers walking as slaves on the earLh 

ASSYRIAN 

8 The digger of a ditch shall fall Into It 

And a serpent shall blto the destroyer of a hedge 

MYrTIAN 

9 The remover of stones shall be hart by them „ 

The splitter of wood shall be endangered by It 

TYRIAN 

10 If tho axe fall, he has disturbed Us face, 

And ho must labor labors ' 

That man’s wisdom Is not excessive 

11 If a serpent bite through not having boon charmed. 
There 1 b no advantage to the cliarmor. 

SOLOMON 

12 The words of tho mouth of the wlso are grace 
But the lips of the fool shall drown him 

18 The beginning of Iho words of bis month Is folly, 
And the lust of his mouth le wtckod madness ' 

14 And the fool multiplies words. 

ASSYRIAN. 

Man knoweth not what hath been 
Nor what shall be 

For (that which comes) afler who shall tell him? 

15 The labor of fools affllcis them . 

lie knoweth not how to go to the city. 

TYRIAN. 

18 Woe to thee, city, 

Whoso king Is young. 

And whose rulers eat In the morning I 

17 Happy thon, O land. 

Whose king la son of the free. 

Whose rulers eat In season, 

For strength, end shall not be ashamed I 

18 Through sloth the roof will be abased, 

And In Idleness of hands the boose will Leak. 

19 For laughter do they prepare bread and wine, 

And oil to make glad the living : 

And to the expenditure of silver 
Shall all things be obedient. 
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XOTPTIAlf 

80 And Indeed cnrae not the King in thy thought, 

In thy bedchamber curse not the rich 
For a bird of the air shall carry thy voice 
And that which hut wings shall tell thy speech 
11 Cast thy bread upon the face of the waters 
For in fiillness of days thou shall find It 
2 Give a portion to seven aye to eight 
For thou knowest not what evil shall bo on the earth 

ASSYRIAN 

8 If the clonds lx fall of rein 
They empty themselves on the earth 
Whether the tree falls to the South 
Or whether it falls to the North 
In the place where the tree falls 
There It shall be 

4 Tho one watching the wind sows not 
The one gazing at the olouds shall not reap 
M In which theie is none who knows the way of the Bpint 
SOLOMON 

As the bones (grow) In the womb of a woman with child 
So thou knowest not the works of God, 

All the things that He docth 
0 In the morning sow thy seed. 

And In the evening hold not thy hand 
For thou knowest not which shall flourish 
Whether this or that 
Or whether both shall be alike good 

7 Sweet Is the light 

And good to the eyes to behold the sun 

8 For if a man should live many years. 

Let him rejoice In them all 

Yet let him remember tho days of darkness. 

For they shall be many 
All that cometh Is perplexity 
0 Rejoice, oh young man In thy youth 
And let thy heart cheer thee In the days of thy youth 
And walk blameless 
In the ways of tby heart 
And not In the sight of thine eyes 
And know that In all thsse things 
God will brfpg thee Into Judgment 
Therefore po^away wrath from thy heart, 

10 And remove wiokedneM from thy flesh 
For youth and ihoughUessnm are perplexity 
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1 2 And remember thy Creator 
In tlie days of thy youth 
Before the evil days come 
And tha yearn touch, when thou shall say 
I have no pleasure in them 
2 Before the aun and the light be darkened, 

And the moon and the atari , 

And the olnuda return after the ram 
8 In the day when the keeper* of the house tremblo, 

And the men ot might are turned aside, 

And tlie grinders cease because they are few, 

And those looking out of the windows shall lie darkened, 

4 And they shall close the doors in tho street. 

In weakness of voice of the grinder , 

And lie shall rise at the voice of the ostrich. 

And all the daughters of song shall be abased. 

5 And they shall look to the height. 

And terrors be In the wsy . 

And tlie almond shall blossom, 

And the grasshopper bo heavy. 

And the caper berry be scattered 

Because a man has gone to tho house of lus eternity. 

And the mourners have gone about the streets 
0 Or ever the silver cord be untwisted 
Or tho golden bowl broken 
Or tho pi talier be broken at the spring 
Or the whoel overturned at the olstern ■ 

7 Or the dust relumed to the earth as It waa, 

And tho spirit returned to Qod who gave It. 

euiainro up bt trk presiding oppickh. 

0 Perpleilty of perplexities, as said the Ecclesiast, 

All la perplexity. 

0 And moreover because the Ecclesiast was wise, 

Because he thoroughly taught man knowledge. 

And the ear shall trace out the adornment of parables, 

10 Tho Ecclesiast sought many things 
To And acceptable words, 

And the writing of correctness. 

Words of truth. 

11 The words of the wise are aa goads. 

And as spikes well planted i 
They of the assemblies 

Gave them from one shepherd. 
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19 And moreover by them my eon, be warned 
Of making many books there li no end 
And much anilons thought 
la a wearlneta of the flesh 

The end of the discourse, Iho whole, listen to . 
18 Pear God 

And keep Ills commandments 
For that la the whola (ot) man 
14 For God will bring overy deed Into Judgment : 
With every hidden thing, 

Whether It be good 
Or whether It be evil 


The Atomic Mate of Tungiten 
By Mary E Pennington and Edgar P Smith 
(Read before the American Philoiophical Society, November S, 1894 ) 

A study of the literature relating to tlila subject discloses the fart that 
while. In moet Instances, every effort was made to ellmlnale foreign mat- 
ter from the materlnl employed In the numerous Investigations which 
have been conducted at various times, several doubtful polnis continue 
The object of this communication Is to direct attention to one of these pos- 
sible sources of error, via., the presence of traces of molybdenum, and 
to present results obtained after Its evident removal. 

The earlier Investigations relating to the atomic mass of tungsten are 
rather numerous, but of these that of Schneider Is without doubt de- 
serving of the moet confidence, chiefly for the pains taken In preparing 
pure material for the later experiments The author offers sattefactory 
evidence of the absence of possible contaminating substances, and In writ 
lng of the presenoe of molybdenum employs these words • “ MolybdAn 
endllcb nlcht, well die MolybdAosaure In heftlger Gltlbhitze flilchtlg 1st" 
(Jown prakt. Chemie, SO, p. 138). The experience of chemists generally 
Is that a complete separation of tungsten trioxlde from molybdenum triox- 
Ide cannot be attained In this way Indeed, an examination of the exper- 
iments recorded by Schneider discloses the fact that he, while engaged In 
reducing strongly Ignited tungsten trioxlde, several timet discovered on 
the anterior portion of the redootkm or combustion tube " eln wetss- 
lichet BubllmaL” This sublimate Schneider attributes to tungsten chlo- 
ride, but the question may well be asked, Wss It not molybdio addT 

Waddell has made tbe moat recent contribution to our knowledge upon 
the atomic mass of tungsten (Amer. Che m. Journ., 8, 980). He expert- 
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cured muck difficulty In obtaining pare tungsten trioxldo He found by 
considerable Investigation that Rose’s method for tliu separation of molyb- 
denum aud lungstun was the most convenient Tmube (Jahr.Jur Min- 
eralogu, etc , lleilageband 7, 233) and more recently Frlodhelm (X fur 
anoig Chtmit , /, 70) haB shown that tills prooeduro doos not entirely 
eliminate the molybdenum Recent investigations, In this ns well as In 
other laboratories, upon artificial ami supposedly pure, as well as natural 
tungstates have proved that these all contain molybdenum In appreciable 
amounts, and It may well be questioned whether the earlier determinations 
of the atomic moss of tungsten were not affected by the presence of traces 
of molybdenum Its complete and absolute removal would tend to raise 
tbo value of this constant of tungsten An effort to this end appeared to 
be desirable 

An attempt was first made to free the trloxlde from Impurities through 
the sodium salts This course was abandoned Inasmuch as traces of alkali 
persistently adhered to the tungsten This foci Is not new , Schneider was 
fully aware of it. and In consequence he had recourse to another method 
which was also adopted In this Investigation with some modifications 

A quantity of tungsten trioxldo, denved from wolframite, was heated 
In a porcelain dish for three days with concentrated nitric acid Tho lat- 
ter was then decuntod and tho yellow oxide was well washed with water 
It was next subjected to the action of boiling aqua regia for the same 
length of tlmo, the acid solution, however, bolng removed from time to 
time The washings and acid llqunr were tested for Iron. When this 
was no longer doteoted the washed trloxlde was dissolved In yellow am- 
monium sulphide, air bolng excluded as much ss possible The solution 
was filtered from Insoluble material, and concentrated almost to the point 
of crystallisation, when hydrochlorla sold was added. The liquid was 
removed from the resulting precipitate, which was Ignited, then boiled 
whh nitric acid, and later with aqua regia The resulting trloxlde no 
longer showed the presence of Iron snd manganese. It was then washed, 
brought Into a porcelain dish, covered with distilled water and am 
monla gas conducted over the liquid until It was saturated. Several 
days were required for this purpose. Only a very small residue remained 
undlssolved. It contained a trace of silica and a little greenish yeUow ox- 
ide. Hydrogen sulphide gas was next Introduced Into the ammonlocal 
solution, which was then digested at 80° C , for several hours. On the 
addition of pure dilute bydrochlorlo acid to this solution tungsteh bisul- 
phide was precipitated This wai filtered out, washed and routed In a 
large porcelain crucible with air access. The trloxlde prepared in tbla 
manner no longer contained silica. Iron or manganese If tin had been 
originally preeent It would have gone oat with the aqua regia, and any 
columblc acid would liave remained when the trloxlde wu subjected to 
the ammonium sulphide treatment. The next step wu to prove the pro*, 
eoee nr aliunoe of molybdenum A portion of the purified tungsten tri- 
oxldo wu converted Into the tmmonlum salt aud the snlphocyanlde teat 

pboo. ms pjirLos. soo xxrai. 146. flq iiiitis did. M, 1821. 



(Braun Z*U f Analyt Chemu t 86) for molybdenum applied toil* aqueous 
solution Tlia presence of molybdenum was very evident The Ignition 
of the tungsten trioxlde In the earlier stages of purlflcatl n had not elimi 
natod this constituent Instead of adopting Rose s method as was done 
by Waddell and thus Introducing the possible contamination from a fixed 
alkali recourse was had to the reaction of Debray — the volatilization of 
themolybdloaeidaaoxycblindo — MoO, 2HCI (Oompt rend 48 1008 and 
Liebig s Annalen 101 350) The experiments of Pioliarl {Oompt rend 
114 178 and Zetl f anorg Ohenue 1 263) as well as those more recently 
made by Smith and Oberholtser (Jour n Am Chem 800 16 18 and 7e»t 
/ anorg Ohemu 4, 286) and by Smith and Maas (Joum Am Hoe 16 
897 and Zett f anorg Ohemu 5 280) give evidence that by this means 
molybdenum can be expelled from tungsten lerlvallves To tills end the 
remainder of the tungsten trioxlde was placed In portions in a porcelain 
boat and exposed to the action of hydrochloric acid gas aide 1 by a gentle 
h<>at (150-200° C ) until a volatile sublimate of MjO, 2110] was n> 
longer noticed Upon reoxidlxlng the residual tungsten trioxlde in open 
porcelain crucibles and then subjecting portions of the same to the si 1 
phocyanide lest the presence of mnlybdlc acid was no longer observed 
This was taken as an evidence of Its 00m plate removal 

1 he tnoxlde subjected to the treatment described In the last paragraph 
was suspended In water Into which ammonia gas was conducted The 
oxide dissolved without leaving a trace of foreign matter The salt oh 
tamed upon evaporation was cryeialllzed three times it was then dried 
and ignited with careful exclusion of dust This material was now re 
garded as sufficiently pure for the experiments pr Jected As it was not 
Intended to attempt any determinations by reduction of the oxide the 
latter was reduced In a current of hydrogen carefully pnrlfled to the 
metallic state The red notion* were made In a large platinum crucible 
after the manner of Von Pfordlen (Ber d dntoeh Chen Quell 17 781) 
Inasmuch as the reduced metal slowly alloys with the platinum tho resulting 
metallic powder was In all Instances gently shaken from the crucible after 
It had cooled In a current of hydrogen The redaction of trioxlde pro 
needs quite rapidly in the above manner and Is always complete The 
product Is dark gray In oolor Its speclflo gravity was found to be 18 64 
at 0° It was carefully preserved from dust sod moisture In drying 
bottles 

The amount or oxygen absorbed by the conversion of tnogsten Into its 
trioxlde was made the basis of the determinations reoorded In this paper 

The oxidations were made In porcelain oruclblea These were sup 
ported In cloee fitting asbestos rings so that reducing gases could not gain 
access to the hot oxide To avoid loss from particles being carried ont 
mechanically a porcelain lid wider than the crucible was plaoed over It 
at the height of one half Inch. A careful examination of this lid from 
time to time showed no traoes of tungstic oxide Dust particles were 
also excluded In this manner No other work was done In tbs room in 
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which these oxidations were performed All draughts were avoided 
The crucibles were handled with nickel crucible tongs They were al 
lowed to cool in vacuum desiccators over sulphuric acid Calcium chlo 

ride cannot apparently bo used for this purpose at least a superficial 
greenish tinge was always noticed on the oxide cooled In this way D1 
reel sunlight also causes a reduction of the Inoxide therefore thedeslcca 
tors were kept covered with a black cloth 
At the beginning of each oxidation the flame applied was quite small 
The metal increased In bulk as it oxidised and in five minutes bad assumed 
a light yellowish greon color At the expiration of half an hour tho boat 
was increased I ater a stronger heal was allowed to act and continued 
until the oxidation was finished The first period of each oxidation con 
Unued through five hours The crucible and contents were cooled and 
weighed The serond period lasted three hours additional after which 
the crucible was allowed lo cool It was again weighed and oven if there 
was no change in weight from that first recorded the Ignition was con 
tlnued for two hours more The third weight if conilant was taken as 
final Each oxidation therefoie was not considered flnlahod until it had 
been continued through a period of at least ten hours 
The weighings were made upon a Becker balance with welgl la which 
had been adjusted for this work The vacuum alandarl was observed 
and oxygen taken equal to sixteen in all the caleulaLions The resulls 
were as follows 

aaiOHTor wnmiTOF atohio 

TCWWTCN 0X1 TEN MAH 



1 —0 802871 — 0 233032 — 184 012 
9 —0 030700—0 108000—181 023 
8 —0 5D7flol — 0 153148-184 000 

4 —0 000820-0 173108 — 184 002 

5 -0 428228—0 111108—184 000 
0 —0 071020-0 174400—184 025 

7 -0 500220-0 15S108 — 184 088 

8 -0 508854—0 147588-184 048 
0 -1 080078-0 280000-184 013 

Mean 1 84 991 

Maximum 18* 048 

Minimum 184 900 

048 

Clarke (RMalevlatum of t * * Atomic WngMt 1682 Washington) and 
Banker (Akmus WngM DtierHwnatviru 1880 Washington) in their recal 
culatlona of tbla constant of tungsten both arrive at the figures 184 09 
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(0=10), while Ostwald ( Outline * of Oentral ChtnUtry, translated by 
Welker, 1800, p 80) says, "the mean of the good delermlnallom li 
W=184” Waddell {Amtr Chtm Jr , ft, g80) give* aa the mean of his 
determinal Ions 181 5 (0=16). The results presented In this communica- 
tion show, therefore, a wide difference from those usually looked npon as 
most correct. 

The evidence lu earlier papers of the absence of molybdenum from the 
tungsten Is far from satisfactory. Waddell recognises this , hence he 
employs Rose’s method for the removal of molybdenum from his slartlng- 
ont material Since tko publication of hla research other experimenters 
have declared and proved the Insufficiency of this method (Traube, Fried- 
helm, loe. at) for the purpose to which Waddell applied It For this 
reason the Rose method was not followed In this present Investigation, as 
well as from fear that it might Introduce alkali, difficult to eliminate Am 
a substitute for It the method of Debray was adopted. 

In considering the factors that possibly could have caused a rise In the 
atomic value other than that occasioned by the complete removal of 
molybdenum, two suggest themselves First, the occlusion of hydrogen 
by the finely divided metallic tungsten, upon cooling In that gas, would 
produce such a result. Waddell (tee. eit ) by one experiment Is satisfied 
that such gas occlusion does not occur Dcrenbach ( Inaug Dtuertation, 
Wbrxburg, 1863) claims that there Is an appreciable retention of hydrogen 
by the finely divided metal. The question Is therefore one of Importance, 
and while this communication contains no data on this point, yet If au 
occlusion equal to that claimed by Durenbach ( Diuertation , p. 41) be 
granted to have occurred In each experiment recorded In this Investigation 
the final result would not be equal to that actually obtained. Wo must 
therefore look further fbr the cause of the rise In the atomic valoo The 
reduollona of tbe trioxlde were made In a platinum veasel An examina- 
tion of tbe metallic tungsten for platinum did not show its presence 

Again, tungsten trioxlde volatilises slightly at elevated temperatures ; 
Its escape would operate to augment the final value of tbe tungsten con- 
stant. There It, however, no evidence that loss In this way did occur, 
for the porcelain lid suspended over the crucible during the long Ignition 
period never showed the pretence of trioxlde. Even If euch a volatiliza- 
tion had taken plane, It Is not at all prolwble that ihree weighings ounld 
have been made with no change In the same Furthermore, the remark- 
able oonoordance of the Individual results among themselvee precludes 
the Idea that the rise In the found atomlo mass Is attributable to volatiliza- 
tion of trioxlde. In the end It eeemi most reasonable to aeeume that tbe 
new value la due to a foil and complete elimination of the Uat tncee of 
molybdenum from Uie tungeten prior to Ita oxidation. 

Oukioil Laboiatobt, UsrvxMiTT or PcnrernTAHU, 

November, 1894. 
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The Atomic, Shu of Tungeten 
By Edgar F Smtth and En. D Lett. 

(Read before the American PhUotophual Society, November 3, /Aft#) 

Most of the experiments made to determine this constant consist In re- 
duction of the trloxide and the subsequent oxidation of the metal. Two 
oxperlmentern hare attempted to weigh the water produced In the reduc- 
tion of the trloxide A. Riche (Annal de Chim et de thye , (3) 00, 10, 
1857) made five such trials Tha atomic mass of tungsten, deduced from 
his experiments, equals 174 (0=10) Three yuan later Bernoulli (Pogg. 
Ann , ill, 0U9) made two experiments and his recorded value for the con- 
stant Is 180-f- In both lustauces there Is considerable variation In the 
Individual results 

In a previous paper by Pennington and Smith a value (184 0) was 
obtained that differs quite appreciably from that usually accepted as rep- 
resenting the true atomic mass uf the element under discussion. We have 
undertaken In this present Investigation to determine the atomic value 
from the quantity of water formed in the reduction or the trloxide chiefly 
fur the purpose or ascertaining whether the elimination of the last traces 
of molybdenum would likely produce the great rise In atomic moss It 
will be remembered that great stress was laid upon this point by Pen- 
nington and Smith In the preparation, therefore, of our trloxldo we 
adhered closely to their method of purification and observed all precau- 
tions laid down by theri For details, therefore, we would refer tLe 
reader to their paper 

The hydrogen used by us In the redactions was prepared from sulphu- 
ric add and the purest slno obtainable To puriry the gas It was con- 
ducted through a series of bottles containing potassium permanganate, 
an alkaline lead nitrate solution, silver nitrate, caustic potash, sulphuric 
acid, oslclnm chloride, and Anally through a glass tube nine Inches long, 
filled with bright, polished Iron wire. The latter was heated constantly 
with a Bunsen burner. After this the gas was admitted to the tube where 
It came In contact with the Ignited trloxide, contained In a platlenm boat. 
The water prodnoed In the reduction was collected In a weighed, glass- 
stoppered U-lube, filled with anhydrous calcium chloride. A similar lobe 
was attached to this to prevent absorption of moisture from the surround- 
ing atmosphere. 

All weighings were reduoed to the vacuum standard, and In the calcu- 
lations oxygen was taken as 18 and hydrogen as 1.006 (Clarke). 



338 


BetuUt 

WO, H.O AT HAM W 

0 088024 — 0 22884-184 683 

0 008424-0 28189-184 700 

1 008074—0 28400—184 740 
0 011074—0 21184—184 678 

0 007974-0 28170-184 704 

1 0070J4— 0 28880-184 706 

Mean 184 704 

Maximum 

Minimum ^ 

Dlff 
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184 740 
184 678 

071 


The mean 184 "Of falli below that given by Pennington and Smith 
The discrepancy may possibly be due to the method or the personal fhclor 
entering Into the work may account for It II wever the result we 
believe dearly proves that the atomic mass of tungsten is certainly greater 
than what is generally assume 1 as correct and in all likelihood the 
molybdenum oonUlned in the tungsten has caused the low values found 
by previous experimenters * 

C nil mo ax La bora toby Usivkhsitt or Pkhnbtlvaicla 
November 1804 


Nolutt of Prtoiunabl y Undotenbtd Infutorta 
By Dr Affrtd O Stoku 

{Road brforo (As Amoriea* PkUooophtcal SocUtg November t 1894 ) 

Salptugaea gUbota sp nov (Pig 1) — Lorlca pedicellate carafe 
shaped the body subspberlcal tapering at the posterior extremity to 
the pedicle neck conspicuous about one third as long as the body of 
the lonoa the margin flaring pediole ones oblique somewhat flexaous 
and about as long as the entire lorlca Solitary Length inch 
Hob —Fresh water near Trenton N J attached to fllamentons algse 
Btdpingaca toUaru ip nov (Fig 2) — Lonca vasiform lees <ha« 
four times as long as broad but divisible by its characteristic contour 

• A rsvts w of all Uia methods hentoto* used In determining tbs atemls maw of tong 
■tan has been beam by one of my swiften ts Can la ball g taken to oomptstsly sUml 
nets esrtaln teams of error which have not been absolutely excluded tnsarllar work 

-are 
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Into two regions, a posterior inflated obovatt portion tapering to the 
pedicle and an anterior region subcylindncal somewhat exceeding the 
posterior region In length its lateral margins parallel the anterior aper 
lure circular its borders everted , pedicle usually exceeding the lorlca In 
length enclosed animalcule fioely motile within the lorloa, at times 
situated exclusively within the frontal neck like portion, at others 
extending into the anterior region of the posterior part of the sheath , 
when disturbed retreating Into the posterior region and advancing to the 
fiontal portion when Its fright has passed, the surcode then completely 
Ailing that part of the lorlca and taking Kb shape Length of lonca 
lucli Uab — Standing water from the Morris and Essex canal New 

Jersey 

The water In which Lhis beautiful and characteristic form was found 
was taken from the canal late in the autumn of 1891 by Mr 8 Helm of 
New York city, aud by him sent to me It re iu lined on my table until 
February 17, 1893 almost unnoticed except that a little water was occa- 
sionally added to supply that lost by evaporation On the date last men 
turned the animalcule was Ibund In some abundance, attached to vauous 
submerged fragments and In compiny with a profusion of Salptrtgaea 
gracUu J Clk a form which It somewhat resembles, and near to which 
U should be classified 

FraroetrUrum himatum sp nov (Fig 3) —Body ovale less Ilian 
twice as long as broad smooth, depressed the lateral borders slightly 
flattened, the posterior margin evenly rouudod and obtusely pointed 
dorsul surface convex ventral aspect somewhat flattened, bearing on Its 
frontil margin a stout anteriorly projecting, obtusely pointed, often 
colorless process which is bent hook like almost at a right angle, directed 
towards the left, hand side and slightly excavated dorsally thus exhibuiog 
a ledge like or shelf like projection towards that aspect of the body 
frontal border truncate, surrounded within the margin by an annular 
groove, the right hand and left-hand ventral continuations of which 
extend obliquely along the adherent posterior prolongation of the frontal 
process and unite to form a subcentral, longitudinal ventral depression , 
anterior flagellum spirally undulating, taking Its origin from within the 
ventral portion of the anterior groove, on the left hand side of the 
posterior prolongation of the hook like process, and extending round the 
frontal border Into the groove on the right ltand side of the frontal pro 
jeetlon , ventral flagellum long trailing vlbnlUe taking Its origin from 
near the central region of the ventral groove , nucleus subspbencal, 
located near the posterior extremity, often with an apparently amylaceous 
corpuscle on one sideband near It Uhromntopliores linear, elongate, 
vermicular or variously curved. Length, Inch JBab — Braokish 
water from a salt marsh ou Coney Island, N Y Movements rotary on 
the longitudinal axis Abundant 

This form was collected and sent to me by Mr H. C Wells, or Short 
Hills, N J. 
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Although TracMomona* Is probably not au Infusorian, tho following 
description* are here Inoluded for convenience 

TracKelonwnai futiformu, sp nov. (Fig 4) — Lorica fusiform, three 
times as long as broad, punctate with minute, scattered, conical ele- 
vations which are larger and more conspicuous near the margin of the 
posterior prolongation , anterior region narrowed, neck-like, the frontal 
border slightly everted, the margin mlnntely denticulate ; color brown. 
Length of lorica, Inch Hab — Pond waleT, near Trenton, N J ; 
movements tremulous and rotary on the longitudinal axis 

Trathtlomona* tphariea, sp nov (Fig li) — Lorica subspherlcal, 
somewhat depressed, the anterior aperture produced Into a short, 
cylindrical, neck-like region, lu frontal margin with four or more 
obtuse denllculatlons , entire surface of the lorica armed by long, con- 
spicuous. obtuse spinous processes, the largest of which are subeqoal In 
length to tho length of the neck-Uke portion of the sheath , color reddish 
brown , flagellum in length equaling or exceeding the circumference of 
the lorica. Diameter, Including the length of the spinous processes, *J 4 
loch. Uab . — Pond water, with Lemna, near Trenton, N J Movements 
rapidly rotary 

Trachelomonat acanthophora, sp. nor (Fig 0).— Lorica Uniform, 
about twice as long as broad, the posterior region somewhat suddenly 
contracted Into a short, naked, punctate or smooth, prolongation, 
terminated by three diverging spines ; anterior region produced as a npek- 
llke portion, naked and punctate or smooth, tho anterior border truncate, 
the margin bearing four or more radiating spines ; ceuiral or body region 
armed by numerous, conical, spine-llke prolongations ; flagellum equaling 
or exceeding the lorica In length ; endoplasm green. Length of lorica. 
Including spines, ^ Inch ; width without spines, about inch. Bab. 
— Pond water, with Lemna, near Trenton, N J. Movements rotary on 
the longlindlnal axis. 

Vaginieola longipee. sp. nov. (Figs. 7, 8) —Lorica Irumpet-sliaped, 
much compressed, rather more than four limes as long as broad, widest 
and Inflated near the middle third, thence tapering posteriorly to a 
narrow, Irregularly subcyllndrlcal region forming from nne-tblrd to one-half 
of the entire length of the lorica ; anterior border slightly everted, the 
lateral margin somewhat constricted beneath the frontal region , lorica 
often Irregularly constricted, the posterior, pedlcle-llke portion frequently 
carved, and variously contorted, bent or Irregularly Inflated, the whole 
becoming chestnut-brown with age j enclosed animalcule adherent pos- 
teriorly to a long, narrow pedicle apparently attached to the posterior 
extremity of the lorica, but often there becoming Indistinct, and at times 
seemingly adherent to one lateral margin ; body soft and flexibly finely 
striate transversely, extending slowly and Irregularly, often undulate or 
vermicular In form, the contracted anterior region bending posteriorly, 
the flexure thus produced ad van clog towards the anterior aperture of tho 
lorica, the unexpended peristoma] region apparently wedged against the 
lateral borders of the sheath, the enlmeleule (hue remaining until another 
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contraction changes its position extiniUd b>dy clongntc very narrow 
projecting for from one Hurl t 1 one lialf its length or more beyond the 
fiontal aperture piriitomc broad somewhat oblique , contracted body 
obovate nucleus clongati narrow land like ci.ce dtngly tortuous dur 
mg the conducted stile of the inimaleule cnntnciile vesicle single, 
spherical antciloily slluufad Length olloru i nb ml inch Utb — 
Attached to aquatic pi inti from Ham. >caa i rei k at New I islion X J 
OiutxLula (ci ilu stem col i ti inhabit) gen uov - Vninmlculcs 
loricate os in 1/tunrola ixccptlhat llie loricn is conspicuously nedicel 
late and possesses a valve like append ige which is not attuchfd t> tho 
wall within the lorica as in 1/uncoU hut to the lateral margin of tho 
anterior aperture 

Cauliiolii viloata sp nov (Fig 0) Tonci mate less thin twico 
as long us wide posterior border loumlcd snncwhit intlated thick 
ened centrally and with a short posteuor pr jictnn at Us (hiiiil of 
attachment to the podiclc literal walls oflin slightly lindulnlc and 
usually nariowed at the truncate antenoi aperlun v Uve like appendage 
attached to tin litoml border of the anten n npcrtuie rising by llie 
pressure ol Ibe extending aoimaleule and when ( alien completely closing 
tbe orifice by a lioil/ontal flat topped lid pcdtclo slcndei, thickened 
centrally, and with a short anterior projection at its p >int of atlachmont 
to the lorica tapering posteriorly and about one Hurd as long as the 
lorica, body of cnrlnsed animalcule culm less transparent anil when 
extended, protruding about one foui 111 of Us length liejond tbe lonca 
culicular surface transveiBely slriate nuelous elonglte band like 
Length of lonca , j ff Ini h Ha b — Brackish water fiom Conev Island 

N Y Collected and sent to me by Air II C Wells of Short Uills N J 
Bieotieca phula sp nov (Fig 10) — Lonca elongate vasiform less 
t k an twice as long as broad widest anteriorly tapenng posteriorly to 
tbe pedicle an tenor margin everted truncate lateral borders often 
almost rectilineal pedicle short enclosed animalcule not exsened con 
tractile vesicles two or more, often four near the posterior extremity , 
nucleus not observed Length or lorica TS ' T , Inch Iiab —Pond water 
from near Trenton N J attached to filamentous objects 
Snehtigodon Mtieuioms sp nov —Body elongate ovale, one lateral 
border somewhat concave the other convoy , both extremities rounded, 
the anterior somewhat truncato , soft flexible and changeable In shape , 
about twice as long as broad tbe cutlcular surface longitudinally striate, 
entirely alllale , pharynx obconical, shout one third as long as (he body, 
longitudinally plicate, the anterior orlflce transversely oval , nucleus sp 
patently subepherlcal or broadly oval, subeentrally located , contractile 
vesicles three or moie, near the posterior extremity , ansi aperture postero 
terminal , endoplasm enclosing numerous, green corpuscles which obscure 
the Internal stnuture, and render tbe body semi opaque Movements 
rolary on the longitudinal axis Length of body, T Jr Inch Had —Pond 
water In early spring, from near Trenton, N J. 

noo isiL pmijOa soo xxxni. 140 9 s Finns jah 14, 1890 
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This I irm differs from K fittlua C & L in the pretence of the mul 
Uplc contractile vesicles and in tlie single tounded nucleus Ibo latter in 
JC JtrctuB being recorded as Irand tlmped 

Ibe Infusorian was obtained la abundance in a gathering made In the 
iniddh of February In the mild winter ot 1889 - 90 Reproduction is by 
transferee fission 

ilfatsub* tnchocyatia sp nov (Fig ll) —Body elongate ovate or 
subclliptiral cylindrical more than twice as long as liroud the two 
extremities subequil oial aperture mar the anterior extremity in a 
slight depn smon or ( oncavuy of the lal< lal body margin and followed by 
a cunspicu >ui conic tl pluryngeil rod fascicle extending to near the 
bod} centre oral (ilia somewh it 1 irger and moio conspicuous than thwe 
of thu general suiface t m tract ik vesicle single spherictl laterally 
placed in the posterior pm of the anterior b >dy htlf often h tvmg small 
lacunie at complete systole nucleus subaphcricil subcenlrally located 
tuc hocysts exceedingly abundant obliquely aud densely set within the 
(ortical layer endoplasm Ire jucnily exhibiting a movement of rotation 
length ^ inch Hub —Food water neir (short IIills N J Move 
uii ms rotary on the longitudin tl axis 

This form which is inte resting on account of the remarkablo abundance 
of tnelioeysis enclosed by thee irie\ was collected by Mr If C Wells 
of Sboit Hills N T , and by him sent to me 

Lrottyli vernal h sp nov (Fig li) —Body elongate ovate or sub 
elliptical soft and flexible ah >ur ihitt times as long as broad both 
extremities rounded the anterior somewhat curved towards the loll hand 
side and slightly narrowed posteriorextreraiiy boidi times evenly convox. 
frequently obtusely punted on the right hand Bide of the median line , 
dorsal aspect convex Its raucuinr suiface Irregularly roughened by 
clusters of minute rounded elevations arranged In irregularly longitudinal 
series lateral body margiui of the larger Infusorians ofle n flattened and 
eabparullc! thoee of the smaller forms convox upper lip crescentic 
peristome field objvaie the anterior region of the adnral depression proper 
not Including any portion of tbo frontal border but taking Its origin pus 
terlorly to that margin at a distance about equal to one tenth the length 
of the entire body, and extending on the left hand side of ibe body some 
what obliquely backwaid towards the right hand side for about one third 
the length of the ventral surface its left hand margin bearing a series of 
large and conspicuous sdoral cilia aud a mw of finer par oral cilia the 
right hand border supporting an undulating membrane and a series of fine 
pre oral ollla , endoial cilia none , uncinate frontal styles from four to six 
diatally bifid and somewhat Irregularly placed near the right hand border 
of the peristome field , ventral surface clothed by flue, vibratlle cilia in 
six parallel longitudinal lines marginal setae longest, largest and most 
conspicuous on the posterior border, where they ere slightly interrupted 
those on the two sides of the median line of the body usually directed 
towards one another and frequently overlapping , anal aiylea slender 
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fimbriated from six to eight in numlicr arranged In an oblique row and 
not projecting beyond the, body uiurgin conlruitile vlbIi lesingli splicn 
cal near tlu, left hand able of tin antuior bod) lull in the dornal aspect 
the cutlcular suifnu, of which it elevates ill its systob and through which 
It bcc niR to dischoiga its contents nucleus double theta imdulcs ovate 
one hung in theanienor the other in tho p»<l nor body half near the 
left hand body maigin and each bt Bring a Initially attache 1 nm leolue 
and aperture notnliscivcd Length fi m T ' r to inch JM Shallow 
way si lc pools in the early spring nt er 1 renton N J He priHluciion by 
transverse fls«ion > ndoplasm brown 

1 hli form bears a some what close resemblance to Urontyla tn A jaitei 
Stokes hut differs e onsj u uously in its lml lint U huh gaiter being 
found in infusions of de e aj mg ve D eluble* nutters the present s| eties in 
the clear pure waters of tlu puls of early spring It alio differs in the 
character of the adiral depression which d c» nit mcliulc a i nit >f the 
frontal bolder of the body in the ubsence ot the cudoral nine and 
especially m the fe wer frontal styles 
The bolt Is exceedingly soft und flexible and its motions active The 
blown endoplasm is often ( 1 u beautiful transparent golden Hut The 
I ivorltc IcHid is the algal spires and the othc I sin ill vegetal oh|iclS with 
which the shallow pools arc it this tune ef the yesr so well supplied 
while the I aid of L Inrhagailtt is chiefly animal 
Aimett rouugati sp nov (l lgs H li 19) —I orlca ovale oi sub 
triangular compressed the length hut slightly exceeding till guilcst 
lireubk lateral margins convex tapering towards the pedicle and 
variously crenutcd or almost smooth and even general surface bearing 
numerous irregulaily disposed but frequently parallel aud ccntrilly eon 
verglog, linear i Ul gen that vary in number anangement an 1 general 
direction with the age of the lnnca in matuniy and in old age the Inter 
linoar spaces becoming exceedingly prominent as inflated rounded and 
elongated prominences, the lateral holders of the lonca then being con 
spicuously and irregulurly creuatc anterior margin slightly eh vated cen 
trally this elevation extending perpendicularly along the subcentral 
region of the frontal and of tho dorsal os|>ecis of the sheath, this In lians 
verse, subcentral optical section having a ibomboidal outline the lateral 
borders tmneato and ctparginate anterior border of the lorlca closed in 
except for a narrow slit like aperture traversing it and an ovato orifice 
at each anlcro lateral margin for the iiassage of the fasciculate ckpitnte 
tentacles frontal region In surface view, compressed and undulate, or 
with six oppositely diiposed concave depressions, pedicle conspicuous, 
well-developed hollow and about one third as long as tho lonca nucleus 
apparently broadly ovate and lubcentrnlly located endoplasm coarsely 
granular , the enclosed animalcule usually neatly filling Ibe cavity of the 
sheath Length Including pedldo, Inch Hub — Attached to flla 
mentone algo in the brackish water of a salt marsh, Coney Island N T 
The corneous, transparent lorlca is exceedingly thin and delicate, vary 
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ing much in connection with the surf ice plications or ndge llko ilevn 
tinns In curly youth tho raised lints being low inconspicuous and 
iircgulirly disposed In maturity becoming full rounded and prominent 
sepnrilid by deep furrows as It ilia wall of tho lorlcn hid become din 
tended wilhliquil dilatation taking place at eipansilc regions l)« twci n 
the ndgo like markings ol tho earlier stage in the mature state the lateral 
borders are protnlierantly crenale 

\einrta Jltitht sp nov (tig 10) —T orlca irregularly snlispherlcal 
tat>erlng postenorly to the short hollow pedicle antertoi bordei 
dosed thin appan nlly p* rjn ndirul irly louu 111 form the margin 
Irregularly undulute two op|Kisitt lateral regions eat It bearing two 
anteriorly approximating posteriorly dlvetgtng narrow Am«uics fir the 
passage of the Unlades the Assures usually being open only suffliiently 
fit the passage of the tentacles o\cept during the hnal development and 
the (scape of the embryo when those on the literal margins und that on 
thofroatil bonli r are m en to be continuous the expanding Assurtsclos 
mg after tlio eseupe of the embryo pedicle about one seventh as long as 
the lorica tentacles (update ot two kinds and apparently issuing only 
from tilt slit like lattnl Assures one kind being straight rigid and not 
often exceeding twico the length of the loin a tho other form fllumentons 
flexible writhing and variously curvod and cotkd often extending to 
more than five limes the length of the lord a body of the animalcule sub 
spllioi leal or obpyrtform, not Ailing the cavity of the lorica and In no way 
adherent to it endoplasm gi an ular nndeua broadly ovate located near 
one lateral border , contractile vesicle single spherical postern lateral m 
the region opposite the nucleus Longth of the lorica including the 
pedirlt inch Hob — Fresh water from near lien ton N J attached 
to Sprrogyra 

Otdonja florea Stokes (Jourrt Trcntm Nat Jlut Boe January, 1888, 
Vol i No 8) —This was Incorrectly placed In tho genus Codonga, it is 
a Mononga and should be referred to as Mononga florta 

llaUtt fureata Stokes (Joorn Royal Micros 8oe , August, 188D) — 
This generic name being preocoupled it may, in this Instance be changed 
to Halnopnt the tingle known species then being JJalnopnt fureata 

ExPLAHATIOIt OF TUB PLATE. 

Fig 1 SalplngcBca globota , with collar retracted. 

‘ 8 Salplngoeca collaris 
" 8 Prorocentrum bamatnm X 730 

a< 4 Trachelomonas fusiform is x 500 

1 5 Trachelomonas spheerlca X 460 

“ 0 Trachelomonas scanlhophora X 500 

“ 7, 8 Vagmicola longipes X 800 

•• 9 Oaulloola vslvsta X 400 

" 10 Blcoeoca phials , empty lorica X 880. 
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Fig. 11 Nwsula trlchocyslla x 450 
" 13 Urrwiy la vernal Is. X 190 

“ 13. Aclnela cornignta ; mature, but not old, form x 400 
" 14 Acineta corrugnta , transverse, subccntral, optical section 
X 400 

" 18 Acineta corrugata , surface view of (he frontal region , some- 
what more enlarged than In Figs 13, 14 
" 18. Acinrta flexills X 500 


Obituary Notice of John If ifaitch. 

By Chariot 8 Dolley, U.D 

{Bead befort the American rhiloiophiral Society, December 7, ISO l ) 

The preeminence which American pharmacy has fur many years main- 
tained may without doubt be largely attributed to the scientific zeal and 
ability of the teachers of pharmaceutical science In the various Institutions 
of the country. To no one belongs a greater meed of praise than to the 
late Prof Malsch, a member of the American Philosophical Society, to 
which he was elected January 18, 1884. 

John Michael Malsch was born of humble parenls In Hanau on the 
Main, Germany, on the 3d of January, 1831 Ills early education was 
obtained at the free schools of his nallvo town, and ho soon attracted the 
■peolal attention of Ills teachers on account of his aptness and diligence. 
Under one Theobald, he was Introduced to the study of mlnemlogy and 
microscopy and began practical field work In the vicinity of Hanau, and 
It was largely due to the Interest awakened by this teacher that he became 
ambitious for a university education and was led to seek Instruction out- 
side that afforded him by the curriculum of bis school 

Under Dr. Bromlcs he soon demonstrated his fitness for original Inves- 
tigation In chemistry, and was permitted by him to assist In certain 
studies of the fatty acids and resins. 

For a time his Inclinations were towards theology, bnt bis increasing 
Intaresl in nalntal science led him to abandon the Idea and to devote him- 
self with such ardor to his scientific studies as to undermine hie strength 
to snch an extent that It became necessary not only to give np close appli- 
cation for a time, but. In the end, to relinquish bis strong desire for a 
university coarse. 

Entering the military service of Hesse, be became Impregnated with the 
revolutionary Ideas rife among the soldiery, and reoognlalng the incon- 
sistency of his position, be resigned his poet and, joining the Turneta of 
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Hanau accompinioJ them in their excursions through tho Valley of the 
Mam assisting them in the promulgation of revolutionary sentiments 
In 1849 wlilh engiged in this work ho was arrested at Blenheim and 
sontemed lofiuraiid i half yearn impugnment with hard labor but 
thiough tho conmvanco of fnonds he soon after elkrlid Ins (.scape and 
manage 1 to euugi ilo to Ameilea landing almost penniless in Duln 
more \nung Mamch took up for a time with factory work but soon 
man iged through hw fmdness for natural science in m ike tho acquaint 
anceof Ilis Wissand Vogler who aided him lu the study of pharmacy 
and gave him f raployment for a time during the years 1910 11 in a drug 
ston owned by the former 1 his store being sold Mr M usrh removed 
to Washington where ho served in a drug store until 181 when his 
parents «Dd sisters haring come to Philadelphia hi jjinul them Ihero 
Foi abiut two years he acted as drug cletk In Philadelphia and New 
York and finally entered a chemical factory in Brooklyn Prom 1818 to 
1810 he was employed by the firm of E B Garrlgues and Robert Shoe 
maker of Philadelphia and in tho latter year he accipted an instructor s 
position in the School of Pharmacy oondui led by Prof Parrish in an upper 
room at the southwest c >rner of Eighth and Vrch slreelB 

Here hia natuial 1 m for research his tact and ability as a Leiohor 
attracted attention and led to his call to the Professorship of Pharniucy 
and Mttena Medicn in the College of Pharmacy of ihe City of New York, 
his spire time being employed in the laboratory of Dr I R Squibb 
Prof Muisch returned to Philadelphia In 1881, when under Sutgcon 
General Hammond Ik organiz d the U B Army Lab iratory which 
during the two and a half years In which ho conducted It is said to have 
effected a saving to the Government of nearly a million or dollars Alter 
the W ir and until 1871 Prof \UUch carried on a retail drug business at 
1807 Ridge avenue but finally gave it up on account of his Increasing 
duties at the Philadelphia College of Pliarmacy and os tho Socrelftry of 
the American Pharmaceutical Association of which he had been from 
1810 one of the most active members 
It was In 1800 that John Malsch succeeded William Prootor Jr In the 
Chair of Pharmacy but In the ensuing year he exchanged Chairs with 
Prof Parnsh aisnmmg the title of Professor of Materia Medica and 
Botany This position Prof Malsch retained until bis death on tho 10th 
of September, 1893 In 1800 he was elected a member of the Board of 
Trustees of the Philadelphia College of Pharmacy and ten year* later 
accepted the editorship of the American Journal of Pharmacy That 
John Malsch was a man of unwearied industry, absolute Integrity and 
profound knoa ledge, is the unanimous testimony of all who were familiar 
with him and with his teachings and writings, a fact which was empba 
sized by the conference of the Hanbury Gold Medal upon him by the 
Pharmaceutical Society of Great Britain for distinguished services and 
original research In the natural history of drugs The following la a list 
of Prof Malsch ’s contributions to science 



1854 On llio Adulteration of Drugs and Cliemical Preparations Anter 

Inurn Phami 
J iquor I'erri Iodt le lbi l 

1855 On tins Incompatibility of Sulphate of Qninia with the Act tales 

lbvl 

Examination or lilt irlrite of Potass i lb\ 1 
Mlet u of Suuligli t on th> Syrup of I > lido of Iron Ibi i 
Tianslalmn uf M Streckor s Paper on Quinine lbi l 
Contributions to I oncology II i 1 
1810 On Convenient If ales of Administering C al I iver Oil Ibid 
On the Rtlati »ns of Physicians and Pharmaceutists Ibid 
Contribution* to Toxicology l bit 

On an 1 vpediltous Mode of Mikin., Mercurial Ointment lbtl 
On Solution of Gutta Percha It td 

On Sulphur of Quinine anil Carl) male of Ammonia In 1‘ills Jhi 
On Wine ol Colcbtcum Seed Ibid 
1817 On Protiodide of Mtrcurj Ibid 
On Effoirescing Powdtrs Ibid 
Solubility of Iodides in Syrupna T«in lodidl Ibid 
On Fluid 1 struct of Arnirn Ibid 
On Tluid rxtract of Uia urn Ibid 

On the Deteetion of a New Falsification of Oil of Hitter Almonds 
Ibid 

Amcrlenn Fclectic Resinoids Huchner s Hepenonum fur Phar 
msele Vol vi p 4H1 

1858 On the bale of Poisons in tho Lulled Wales Ibid Vol vu p 207 
Ou Unld Extracts in the Hutted States Ibid Vol v|t, p 287 
Remarks on Soma Pharmaceutical PreparaliouB Amer Journ 
Pharrn 

On Diluted Acetic Acid Ibid 
On the Preservation of Di igs from Insects Ibid 
Note on Sj rup of Hypopbosphites Ibid 
On the Decomposition of Iho Quinta by Uio Acetates Ibid 
1850 On Fxtrsttum Ferrl Pomstum Jbtd 

On the Preservation of Fluid Extracts Ibid 
On the New System of Gorman Weights Ibid 
On the Proper Menstruum for Fluid Extract* Ibid 
Notes on ]< laid Extracts of Huchu, Clmiclfbga, Serpentaria and 
Valerian Ibid 

On the Solubility of Phosphate of Iron Ibid 
On a New Mode of Preparing Some Syrups Ibid 
Manufacturing Pharmacy In the United States Bucbnei a Rcpcr 
tonum, Vol vllt, p 48d 

1880 On Examination of Oil of Peppermint Amer Jouro Pbann 
On Some Preparations of Calamus Root Ibid 
Gleanings from tbe German Journals (thiee articles) Ibid 
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1800 A1 union rxsiceatum Ibid 

Analysis o( Commercial G1 icial Phosphoric Acid Ibil 
Nolo on Il« nz no Acid und Snno 11 n/oiles lbit 
On the lit Url i in f Croton Oil In Mixtuics Ibid 
Analysis of Milk Ibid 
( In nut il N« ton Hit 

Alumon uslum Buchner s Rcpcrtorium V il lx p 137 
United States Pharmacy lb%l p 145 
18(11 On Cbflidonium maj is Araer Tourn Pharm 
On the Adiillt ration of Ctrininc Ibid 
On Coin nercial Inin by llydr gon Ibid 
On the Importation of Mineral Waters Ibid 
Analysis of the Chalybeate Wtleis of Sharon Spnng New York 
Ibid 

On Anactliinte Wood tout 

On the 1 incture an 1 Ferrated Tincture of Bark Ibid 
On the Origin of Bty Rum Ibid 
On the Volatile Oil of V/r i a arm Ibid 
On the Fci rated Tincture of Cinchona lbx l 

On the C inversion of Wonoli) dialed into Common Phosphoric 
Acid Ibid 

Ole tnlngs from the German Journals (four articles) Ibid 
C hemieal I xamlntlion ■ f Cocoa Leaves Ibid 
On the Mineral Water Trade m the United Slates Buchner s Re 
pertorluiu Vol x p 357 

On the Medical Flora of the Vicinity of Philadelphia Ibid Vol x 
pp 280 and 359 

1809 Gleanings from the German Journals Amer Journ Pharm 
On Oimraercial Belladonna Leaves Ibid 
Rc |iort of Committee on Herbarium Ibid 

On the Standing of the Pharmnclst In lho Unltod States Army 
Buchner s Ropertormm Vol xl p 304 
On Snake bite Remedies In the United States Ibid p <103 
1808 On ( opal ha Pills Amer Journ Pharm 
Gleanings from the German Journals Ibid 
Note on the Alkaloids of Jismspsrnum Ganadsnse Ibid 
Note on Podophyllum Ibid 

1804 Practical and Scientific Notes Ibid 
On Impurities and Adulterations Ibid 
Gleanings from German Journals Ibid 

On the Contamination of American Sulphuric Acid wlih Arsenic 
Ibid 

1805 On the Preparation of Heavy Oil of Wine Ibid 
1886 On the Active Principle of Rhus Toxicodendron Ibid 
1807 On Liquor Magnesia Oltratls Ibid 

On Liquor Ferrl AceUtls Ibid 
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1867 On the Specific Gravity of Mtdicinal Chloroform Ibul 
On C ulclilna Ibid 

On Tests for tho Purity of Glycerin Ibi l 
On Gareltssness in tho C Ucctmn of Drug! Ibid 
Note on Cheap Glycerin Ibid 

Gleaning* from tho Ginnnn Journal* (two arliclis) Ibid 
On a Permanent Solution of Py ropli lsphltc* of So 1 1 and Iron Ibid 
He view of Plinrmicnpu m Hi lvellc i lbi I 
1866 Gleanings from the German Journals Ibi l 
On Chloroform Ibid 
Noli loFtliloron False Jalap Ibid 
1860 Gleanings from the Girmau Journals (four articles) Ibi l 
On the Milky Tun e of T utu i dong Ua Jtnd 
On Somi Panama Drugs Ibid 

On the Nomenclature and Definitions of the United Stales Plmrma 
copmln Ibid 

1870 On Lycopodium rlaiatum Ibid 

On tho Weeds of Western P< ppcrmmt Plant Uions Ibul 
Gleanings (tliieo articles) Ibut 
On Pharmaceutical J egislalion Ibid 
On Solubility of Glnc in Glycerin Ibid 

1871 Decomposition of Acelalc of Morphia in Aqneons Solution II ul 
Detection of Turmeiic lit Powd IlUiilmrb and Mustird Ibi l 
Ferreted Elixir of Cinchona Ibid 

Glcnnmgs from Foreign JournaU Ibid 

Gleanings trocn German Journals (lour articles) Ibid 

Fluid Extract of Chestnut Leaves Ibid 

Note on Amylo nitrous Ether Ibid 

Note on Hydroryunate or Morplni Ibid 

Note on borne PHI Masses Ibul 

Precipitation of Qumia by Iodide of Polossium Ibid 

Seeds of Two Species of Slryehnos Ibid 

Solutions of Alkaloids in Medicated Waters Ibul 

Syruput Asiafartldm Ibid 

187J Gleanings from the European Journals (twelve articles) Ibul 
Loss of the Herbaceous Parts of Plant* in Drying Ibul 
Monobromated Camphor Ibid 
On an Asserted Specific for Ague Ibid 
On Some Pectoral Powders of Euiopcan Pbarmsoy Ibul 
On the Botanical Origin of Hoot of 0) pnpodium Ibid 
On the Bo called African Baflron Ibid 
Phmrmscognostlcal Notes Ibul 
Use of Petroleum Benzine Id Making Oleoreslns Ibid 
1878 Oblondo of Merenrelhyl Ibid 

Imparities Among Rhlsomss of Oyprlpedlum Ibid 
Levico Mineral Water Ibid 

noo urn rnieos aoc xxxm 146 9 s pbixted jut 14, 1803 
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187d Gleanings fiom European Journals Ibid 
Modmnal Use of Green Soap Ibid 
Remarks on Flixlrs lbul 
Silei tod Formulas from Fliarin Gerai Ibid 
Spirit or Nitrous Ether n Sapp wd Test forSime Alkaloids Ibid 
1874 Hils uns Ttqui lambn uti/raLiflua and orunfale Ibid 

Gleanings from Furopmn Journals (nine articles) Ibid 
Notes on Soun. North American Drags Jbid 
Occurrence of Arbulin in Somi Fricaceous Plants Ibid 
Pharmicognoslicnl and Chemical Notes Ibid 
Remarks on Ream of Podophyllum Ibid 
187 j Conaliluuils and Propt riles of Potenlllla Ibid 

Gleanings (loin European Journals (nine articles) Ibid 
Htdu tted Waters Ibid 
Nolo on Tinctura Opll Mur atica Ibid 
On Some Substitutions Ibul 
Run irks on Cmchoquintno Ibid 
1878 AsAorli d Presence of lannin In GenLlan Ibid 

baevt tenruloiut and Some Allied Species Ibid 
Gleanings from Foreign Journals (ten articles) lbul 
Notes on tho Genus Teucrlum Ibid 

Notts on the Inkrnalional Exposition (three articles) Ibid 
Notes on the Quinine Flower Jnd 
Remarks on Clnchoqulnme Ibid 
Remarks on Litiact of Jolap Ibid 
Use of Metncal Weights In Prescriptions Ibid 
1877 Detection of Castor Oil in Copaiba Ibid 

Fx imination of a Cure for Loxe of Liquor Ibid 
Formul is and Piepamtions of New Medicaments Ibid 
Gleanings from the Foreign Journals (eight articles) Ibid 
Note on Dialysed Iron Ibid 
Noto on Xanthxum tjnnotum Ibid 
Note on the Permanent Exhibition Ibid 
The Metrical System In Prescriptions Ibid 
The Strength of Tinctura OpU Ibid 
1870 Atpidmm marqinalet Ibid 

Berhei Is of the Pacific Coast Ibid 
Gleanings from Foreign Journals (six articles) Ibid 
Notes on a Few American Drugs Ibid 
Useful Species of Viburnum Ibid 
1870 Artificial Fruit Essences Ibid 

Poisonous Speoies of Astragalus Ibid 
Sulphocarbolate of Potassium Ibid 
Supposed Alkaloids of Podopbyllnm Ibid 
1880 Note on Some American Species of Artemesla Ibid 
Presence of Tannin In Gentian Ibid 
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Oi orgin Bark Ibtd 

Manuficturc <>f Qmnlo in (lit United Stales Ibid 
Oleum Beltiln f mpyroniiidticum lbul 
Gleanings in Mileria Medica (_f >ur articles) ibid 
Origin at t ilse Senega ibid 
OrUugripky of the Metric Units ibid 
Poisonous Principle of Vnacai liurn /bit 
Pmclical Nous (rom Toioigu Bmrcca ibid 
Sli tr ipten of Hucliu I eaves Ibid 
1 incium Unstl lbul 
X intborrhmu Hesins Ibid 

1882 Gleanings in Materia Medici (ten articles) Ibid 
Piaclical Notts from Vanous "sources Ibit 

Prt paratlon of Mercurial Ointment Ibil 
Syr Pern Protm him nil Ibid 
China and Allied Sp< ties of Salvia lbx l 
Useful Ament in Myrtles Ibid 

1885 C iraparison of Q dcnical Prep iral ions (six arlieli s) Ibid 
Galenical Prepai itions of the German Phaniiacopicu (I mr articles) 

Ibid 

Gleanings in Mat! rla Medica (eight iu tic lee) Ibid 
Practical Notes from Various Snun ps (live articles) Ibil 
Relative Strength of Curt tin Preparations Ibid 
1884 Chemical and Pharmacognost leal Notes Ibid 

I aboratory Notes — Abstracts from Theses (two articles) Ibid 
Notes on Restart hes on Oapillanty Ibid 
Practical Notes Ibid 

1881 Gloanlngs in Materia Medica (eight articles) Ibid 

Materia Medica of the Mexican Pharmacopoeia (eight ortn les) Ibid 
Pharmaceutical Preparations of the Mexican Pharmacol celt (four 
articles) Ibid 

Practical Notes (two articles) Ibid 
Commercial Spanish Saffron Ibid 
Indigenous Species of Croton Ibid 
Useful Plants of the Verbenaoem Ibid 

1886 Commercial Sulphate of Quinine Ibid 


Gleanings In Matena Medica (six articles) Ibid 
Materia Medica of the New Mexican Pharmacopoeia (four armies) 
Ibid 

Note on Yerba and Ran del Indio Ibid 
Practical Note* and Formulas Ibid 
Strophonthufl or Heart Poison Ibid 
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1898 Gottlulf Heinrich Ernest Muhlenberg os a Botanist (An Address 

before tlic Pioneer Society of Philadelphia) IIoffman’B Pbar 
marculmehc Rundschau New Yoik 
1897 Chi mu al N’oti a from Tin nee Amcr Journ Pliann 
Gleanings in Materia Mtdica (an aiticlca) Ibtd 
lalap Ttcai q and Jalapin lb i < 

Practltil Notes from Van ms Sources Ibul 
Rf m irks on ( ancer Cure Ibtd 
1889 Blur Coloring Witter in Flowers Ibul 
f»lo inmga in M iterla Medic i Ibid 
Notes on Sotnr New Remedies ibul 
Notes an S mie Old Remedies Ibid 
Pru deal Notes front Foielgn Journals ltnl 
The Geuus Luffa Ibid 

1889 Pieparatlons of Mustard for Internal Use Ibid 
Useful Plants of the Genua Ptoralea Ibtd 
Origin of False S n eg i Hoot Ibid 

Notes on Some Indigenous Remedies Ibid 

1890 Botinical Origin of b him Phirmii ipanil Drugs /bid 
Gleanings in Materia Wcdica Ibtd 

Morphine S ilts and Hydrocyanic Acid Ibtd 
N ties on Sc >pola Ibid 

Ph innacopmial Assays of Drugs and Galenicals Tin l 
Plant Groups and Constituents and Properties Ibid 
Practical Notea from Various Bonn es Ibid 
Pr wpeclive ( amphor Industry of Tlorida Ibid 
**omc North American Medicinal Plants Ibtd 

1891 Notes on Vegetable Drugs used in Mexico Ibul 
Notes on S ime North American Medicinal Plants Ibid 

1899 nil/ gain alba Ibid 
Stda Mint Ibtd 

Vanilla Plant an Epiphyte Ibid 
1893 On the Tu Iters of Dluscorea bpeclos Ibtd 

N< nt —The writer desires to acknowledge the kindness ot Profoaors Remington and 
rrimblt of the PhUa lelphln College of Pharmac) In furnishing Mm with data and 
particularly his Indebtedness to the biographical sketch by Prof Remington la the 
American Journal of Pbarmam 
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Ihe ( ! it au ilt Rochamotau 
Bg Jottph O Roten gnrten 

(Rrad brfort the imturitn Philonpluc il S< fifty Decani a I / ) 

TUe li jiiio of I n rayette it I a (,ringo lint long been n point of atlmr 
tiou for many Vinerirans full of ailmn im 11 lor I n Fa j UU. an 1 tl p i irt 
In. played in Ike Amine in Tlcvolulim Ike story of Ini servic h in be 
hull" of the «lrugglmg cdomes sowed loll by Air Chirlenngnc 1 mer 
Jr In his note worthy contribution lo our history of Hit Itcvi IuIioii will 
undimbtidly strengthen and tenew the sir »ng alliclion always tnltrl untd 
in Ibis c juntrj I >r La i lyelli s i maikidly exkil ited during Ins liklnnr 
(sjndnlly on Ills last visit to this country and in tho rutpliin given 
to his dtseendants who < une here to join In Iht, ctlebiniionol tin cenicn 
mil aniiivirsiry of the surrender of C ornwillis at YorLtoun In doing 
honor lo La 1 u.yc tie and to his countryniiii hr then In Ip In securing 
American lnde pi ndcnce w< ought not to f irgct III K icbanibt ms father 
and son the f< riittr tho Gi ueral in ( hit I of the Tri nch Mlied ViniyBtnt 
lo help the Amciicin colonnsm their snuggle ag dust Gie it llinam tin 
son Ids Vld ilt tamp who served with distinction and was w nl lo * nnee 
to secure that (Inal help fliit men and moms with winch the long war 
for Independence was brought to a successful lininnill in by Ihe tloBing 
and crowning victory A recent visit to the Cbaliau do Itochambean 
showed that It wus full of interest f»r Vmencan* tor there Ihe pitsent 
ownoi Hit Marquis de Rucliambeau piously proseives the historical rein s 
or ilia faintly and prominent among them lire thoso that maiked Hie 
Comte de Rochamlieau s leading part (u tho Ainencau War of Inde 
pendence The Chateau Itself Is of great interest Situated m the banks 
of the Loire between Hlols and VendO ne It is easily accessible and a 
view of its flno grounds its curious civcs Its lovely outlook over the 
valley of the Loire its noble avenue and the be mtiful river is of itself a 
delight to lovers of the pictnresquo 

In the Massachusetts Historical 9 iclety Proceeding* 18 A ol xx 

p 100 the lato Hon RibertC Wmlhiop describes his then recent visit 
to the Cb&teau de Ricliamboau where be found many relies of the old 
Marquis and Count as he then was of Aoiktiwn memory— the sword 
which he wore In America hu bldgs as an honorary member otthe Cin- 
cinnati his baton as a Marshal of France with all bis orders and docora 
tlons, and a portrait ot himself one ora 1 trge series of family portraits on 
the walla On pedestals in the cirners were two beautifully wrought 
miniature cannon Inscribed as having been presented to the widow of the old 
Marquis by Louis XVIII, to take the place ol tho two British cann >n which 
"Washington had presented to Rochamboau after the victory at Yo.ktown, 
whloh had been seised and piobably recast during the French Revola 
tlon In his bedroom was the original M3 of his Mtnoirt printed in 
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1809 Bclwei n the windows win a largo portrait one of Poale a original 
ponrails of Washington which hul been presented by Washington him 
self to Rooli imbeau — a large square or three quirters portrait in military 
roslumc with u canuon and other military e nblems In the backgionnd — 
in perfect preservation and worthy of luing included anting tho most 
notable of the numberless portraits of the Tuthei of his Country 
A recent viailor giving an account of the C bateau as ho atw It in Sep 
temberluat in a letter printed in the Philadelphia ledger of October 11 
18114 speukaol die fine suits of ancestral armor worn by the Hoehamhcaus 
ot the sixteenth century around which are diaped the American (lags 
pieaentod by (Jon Hancock to the present owner certainly in involun 
lary tribute by the preux chevalur of our own army to tho prowess of 
these knights of old lie also was among those who on behalf of tho 
Government of the l mted States welcomed the Marquis do Rochambcau 
as (bo leader of the Trench visitoisof 1881 descendants of the gillant 
soldiers who bid nlured in the honors of the surrondi r at lorktown 
Thus the connection between I be Rochambcau of our own Revolutionary 
War and the Roehambeau of to day, la one of the pleasant lies that keep 
alive the friendship of the two countries and make the United Stales and 
Trance sister republics Ihe Comic de Uxhambeau left two volumes of 
Hem mi published in Paris in I80J edited by Lconce do T incival, which 
tell the story of lus life Boi n at Yendb ne July 1, 1731, and dying at the 
Chateau de IlKhainbmiu on Mtj 1, 1807 Ills long life was fiill of inter 
eating experiences as a soldier and tho short episode of Ins services us 
Commander in Chief of the French Army sent to help Washington Is of 
itself enough 1 1 make him a man of n >tc lor all students of Yuicrlcan his 
lory He entered the French Army hs Cornet In 1719 in Saint Simon s 
Regiment of Cavalry and served with dislincllm m campugns in 
Bohemia, lias ini and on the Rhine bo was mido Colonel in 17(17 as a 
reward for Ins biilliaut services at lbs siege of Namur, and Brig idler for 
his action at Minorca and Major General for his reorganisation of the 
Fioneh Army He surved under Marshals Stxo and Richelieu and 
dfistrf' and de Broglie who afterward* tent Du Kalb to thl* country 
with an offer to become the General in Chief of the army In the impending 
struggle, a curious episode admirably told by Dr Stllle the President ol 
the Historical Society of Pennsylvania Roehambeau himself tells ns that 
after the peace it must have been about 1709 when he was stationed 
at Strasburg as Inspector of tho French Infantry In Alsace he advised the 
Hereditary Prince of Brunswick to go to America and there play the 
part of William of Orange In England— make himself sovereign of a 
■uperb empire — bat the Prince had no idea that the colonies could be 
united then, or for a long time to come It was a curious coincidence 
that he abould have served under Marechal de Broglie, who Benously 
hoped to play a leading part la America and that Roehambeau hlmaelf 
should have led the French Army which did such signal service In help 
log America to achieve !ls Independence, while the same Brunswick 
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Prince sent Ins 8 ildiers id tlie |uy of Groit Hritani to halp prevent the 
colonies Tim istablishing their independence Ittchimbiiu sag a 
soldier dad he li id n ) p >lm< nl anna and ambitions elthoi here or at home 
A(U r his brilliant caiecr in lb 1 icuch w irj on the Cootini nl beguluol 
fresh honor by Ins successful rc irgnniruion ol tho Freni U Army In its 
short expericnn of p ace ill ns C ivernor of the Depnrim nl of Nor 
mandy and Ilrittany and us Inspector Gem ral showed gieit capacity 
la 1778 he organi/td the firu intcndel fir i descent on the English 
coast and after Lwiniyyoais of li ir I service was imulo I iculLnant (h noral 
lie wts app lulled to the comm indot llu c >rps intended lobe sent to 
America c insisting of 400(1 men seven ships mid money and supplies 
for tho struggling e il inies— l>i lent ly was put in onira ind of the naval 
fotce Arnvcd at Newport It I after a v ly ige of seventy d tys lie dls 
tin bin kid with bis (Milmgmt firliflil Ins |iositun an I later on met 
Washington at Hartford and arranged the plan of the campaign that was 
1 1 en 1 with such signal h inor He sent Ins son an I Vid ilc camp bach to 
Fiance lopiocurt ad lilt >n il meu and furthei needed help and tlnnugh 
the younger UKhnnkeiu s vigirous present it ion of the ease 1 ranee was 
led to send inon slii|>g anil ni >rc men in I m ire money Col de Roi h imbuau 
icturued in Mn> with thesatisf ictory news of another fli el under De < ■ r mse 
and aix hundred more soldiers and a million and a half francs hi com 
Colouial bills were then selling at forty percent d sc >unl anil much benefit 
wnsdcnvdtl rrom a furibor sum of si \ million fnnes will'll wisputat Wash 
ington a disposition I he b ranch Wai Othee ailv laed a ni ivi maul north 
ward to the Pcnohscot N >v i ‘vcotn and Halifax but forlunaltlj uni 
wisely left Rockumbeau free to | >tn and irt with Washington n to it was 
he who suggested Ihu in ivemeuL to nil I operuions in Virginia and at the 
same lime ashed for more ships and men au I money from iho J> rent h 
forces serving lu the West Indies 

Tho Continental current y was pracilcall} repudiated by Congress On 
Juno 18 the trench corps started to J >m Washington g Ann} on the 
Hudson making in all a force of 9000 men enough to keep Clinton in 
New Yolk und bring Cornwallis to the coast l)a liras so brought from 
ban Domingo Saint Simon s corps of 30 H) men and 1 303 000 francs 

Rochambeau divided the 100 000 Louis d or in Ills army chest with 
Washington Tho united army crossed the Hudson at Ring s Feriy 
Washington letting 5000 men on the left bank to cover West Point, the 
French taking position on the lower Hudson os if for an attack ion New 
Vork, but soon moving to the Delaware passing it at Renton going 
through Philadelphia where Congress reviewed it 

The library of the Historical Society has a copy of a rare book an 
abridged translation of the Mtmoxrt of the Marthai Count do Boehambaau, 
by M W E Wilghl published In Pans in 1838 giving that pait of the 
French original dealing with his Amencan campaigns The Rnglish of 
this translation and the queer mistakes in names of men and places make 
ibis a very curious performance it docs not soem to have invited any 
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alien lion to Roclismbcan s Mtm nn or to tlie hr ladi r Hnlijcct of the Trench 
forces in America since then so fully and ably discussed by the late Mr 
Batch in bis various elaborate studies of tin matenil hi galherel m Pans 
In that ticasuro house of Inf lrmution on the subject D >nlol a llttlotie do 
It Participation deli Ft into a l ht iblmement At i htatt Unit d intriq it 
Bochanibeau a nnmo end dieds are frequently record id Clown loom 

mand a doscent on the I 1 nglisli coast for Ins services In the Si ven Years 
War bad made him pniinincnt for an Indepcndint expedition ho was 
suddenly culled from tho Cliatt au de Hoeli imbeau aliere he had just gone 
t> take posstssun on the death of his fither lie was assigned to Lho 
liadirship of the forte scut to America He was in onaiiliniou with La 
Fayette as to its details Ills instructions are printed in the seventh volume 
of Spaiks Watlunglon where the lelti rs from Washington to Itocham 
boan both in this country nnd after his return to hurope show the close 
ties that bound the two in life long friendsh p La layette was full of 
real and uinbition and acting as intei inediary between Washington and 
Ttochambeiu was at the outseL unwilling to defer to the prudence and 
experience of the elder soldier but in the end all worketl together har 
moniously with the best results Hiclmmboau treated In 1 ayolte with 
Imleinal tenderness and even in critlilslng his impetuouB plans spoke lit 
himself as le vleux perequi pailo a son eher flit ’ When Washington and 
Rochaiubeau met for the first lime at Hartford the burner hail Kno\ anil 
la Fayette with him, the litter lernay Chaslellux Forsdn Uaiuas 
Malhicu Dumas Ibe results of the interview weiu entrusted to tho 
younger Ko hambeau who sailed in a ship commanded by 1 a Poruuse 
to seek in France additional help men money and ships ChaBlel 
lux and Malhleu Dumas lmth primed their aeeounts of their life in 
America the former In 178(1, tlie latter not until 1810 but both show 
that France and Indeed all Europe were closely following evenis 
In America Washington naturally deferred to the older soldier 
but Rocliambeau loyally sought to do all be could to assist both 
in perfecting plant tor military operations and in making them sue 
cesslul by tho prompt use of all the means at band The fifth volume of 
Doniol gives tho letters of Rocbsmbeau to the French War Department, 
from lila accepting the command until he returned to France It Includes 
copies of his correspondence with Washington and with de La Luzerne, the 
French Minlaier In Philadelphia In his letter accepting hli appointment, 
he recalls his experience In the battles of Laufeldt Crefeld and Closter 
camp and lus reasons for a forte large enough for all the contingencies of 
a war In a distant country Undoubtedly to him is doe tlie fact of later 
reinforcements of men and ships as well as liberal advances of money 
Besides reproducing portraits of Rochambeau from Trumbull, Doniol 
give* In hla fifth volume a portrait owned by the family from a miniature 
In their possession Of the son I know of no portrait in this country, 
although there Is a very good one at the Chilean de Rochambeau, that 
might wlih advantage be reproduced to add to the growing gallery of men 
of note Id our history 
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In Scliarf and Weslcnlt a Ihutor/ of IVilt 1 Iphn V<1 i p 414 tin re is 
a record o( Lin, visit on August 10 1711 of W isliingtnn nnd Itorhainbcuu 
1 hey wi rt, received by the f iglil H r«t Rn 1 1 scorli l to tin t ity Invent nn 1 
thence t » llte h tu»c of II tin rl Wonm nn M irket slut t hi Lwn n KifLli inti 
Sivili At throe o click tiny ]ii ict k 1 to the Stan II nisi and pill 
tlnir respects to Congress ilur vibili they rtlurnel to Mr Moirls 
where the y dined in coinpani w itli Snniie I Hunting Ion the President of 
Congreus Gens kno\ M jultric and olhei distinguished officers lit the 
evening the city mbs ilium malt I 

Mi Westnlt in his lhitiry of P/ilid Ij hi 1 wiystlut tli y dined w nil 
the President of C mgrt ss [of Iht St ill IJ Hioi 11 s Mchein In the liter 
noon the vessel), in Dip Delnu ire liH|liyel tlieir II i n a an I fired salute* 
On September 1 an 1 1 tin I reneli Army inuclied throu H li the city 
llieir route was down Fi inland Second street auelpastiho Stall House 
where Th imai McKean ns Picsidiut if the United 'stites Icing Chief 
OfHier of Cingicss dressed In black velvet and sword by Ins side Ins 
head coveied revu wi d them r« ci iving tl 0 h in ns due t >a a ivereign On 
his left were Washington and Horlminlieau nncneie I and on Ins ri^lit the 
Chevalier de la 1 lltirni tin Iremh Mmistoi After tin cerennnus 
Pieside nt McKean sent a formal kltir to C ount R ich unbeau expiissing 
the satisfied! n of himself nnd of C ingress it the I rillunt appear ince and 
exact discipline of the scienl corps 

The regimmt Soisgonnis was oxernswl on the (oinm ms on September 
4 m the presents of Congnss tin h reneli Ministei and tbo Gcuoials and 
20 000 spectators 1 Ik rt gnnenl had tour (lei 1 pieces and went through 
all the evolutit ns of a skirmish to tin ele light and satisfaction of the v 1 st 
crowd On July 17 178J Washington and IliehambeAU attended tin 
fflie given liy the Fienclt Mluistei at his residcnco in Philadelphia to 1710 
guests In honor ol the birlbtl iy of the Dauphin or hnnee Jlis houso 
was near Sixth and Chestnut Btrcoi* wlitre in the evening there wero fire 
works on the large loton Chostnut street opposil the Minister s residence 
Mr Gerard was elected a luembei of lln Philosophic il Society In 1779, 
following other illustrious Frenchmen on its rolls Gondoicet, Danbenton, 
Bnrbeu Dnbiurg Lo Roux llcynnll Lavoisier IWier and 111 tarn f»l 
lowed by I urerne Marbois La Fay el to Chaste llux Vergennes Oulohen 
Rochefoucauld Cabunls, Dnssot de Warville Du Pont do Nemours and 
all of these have made their mark on both sides the ocean Thus the 
Philosophical Society began its admirable method of recognition of those 
who have rendered great public service both In the old world and in the 
new 

Washington and La Fayette reached Williamsburg September 14 and 
found there La Fayette strongly posted Barra* brought tbe siege guns 
by water and then took Vlomesnll and his troops from Anuapolls to 
Jamestown, where the whole army was an Ited by September 96 Go the 
28lh the siege of Yorktown was begun de Grasse landing 600 men from 
his fleet to assist tho land operations The American Army was on the 

FBOO ‘“ ,11 PHILOS soc X XX HI 146 9 T rjHXTOD jut 16, 1896 



Ho^ei gartrn 1 



right the French on the cenire nnd left On October 19 Cornwallis 
surrendered with 8000 men 214 guns and 23 fligs On the 27ih an Log 
liBh fleet of 27 sail came to ( ipe Iknrj but II « as too late The I ranch 
look possession of the Unlish quatti rs at 1 orklown Oloucealcr Hampton 
and Williamsburg Later Uuy rejoined Washington at King s retry on thi 
Hudson Returning to France Rocliamltcau was received with honor by 
the King and with other h ranch olUcua who had served with him was 
meted out decorations and promotions It was on Ins rolum from Y ork 
town that heie in Philadelphia as he tells us in his ilancnrt of all 
the honors paid hun nono touched him mora than an address prest nlid 
to him by a deputation of Qn ikers old men in costumes llint ho chamc 
teri/i s as quaint fiom their simplicity who thanked him not for his mill 
tary success of which they told him they bad no admlialion but because 
of Ins being the fru nd of mankind and for tho perfect order and discipline 
of Ids soldieis and he r< cutds with satisfaction the fact that in the three 
< ampaigns ho had made in Arnetlc i there was not a single Instance of any 
quirrel between soldiers of the French Vrmy and those of tin American 
Army a record honomble alike to tho soldiers ot both nationalities officers 
and enlisted men too It is eminently characteristic of the man that In 
ilils hour of glory he interceded on be half of Do Grasse and secured for 
him a return to the King s favor 

Rochambcuu In his JUemoin givos a glowing account of the resources of 
the country and aays lie thought the United Slates could some day have 
a population ol thirty millions or mora lie made a short visit to England 
and was received most cordially meeting many of Cornwallis officers on 
a very friendly looting At the o itbraak of the French Revolution he 
had both civil and military duties firced on him and was given the com 
mand of the Army of the North He was the last Marshal of i ranco ap 
pointed by Louis the \VI and Napoleon in confirming this distinction 
put him first on the list of his Marshals Forced by ill health to give up 
his command, he reilrod to lus Chateau was arrested and sent to prison 
by Robespierre snd after nine months confluement, barely escaping 
the guillotiue was released wlthont trial and indeed without formal 
charges of any kind His son was sent to the West Indies, where he was 
as successful as possible uuder the most disadvantageous conditions but 
finally wasmadeaprisonerofwarby IhoEnglish Paroled by them hepald 
a visit to Washington, and was received by him with every honor Alter 
eighteen months he was exchanged, and that for Gen 0 Hera one of the 
English officers captured at Yorktown He again returned to France and 
was appointed Governor General of San Domingo 1 be fhtber congratu 
laled Berthier, who bad served nnder him in America, on his appointment 
as Napoleon s Chief of Staff and was presented to Ntpoleon, who wanted 
to make him a senator, an honor which he declined on the scon of ege 
and bad health but he su made Grand Officer of the Legion of Honor 
The eon wae sent back to France as a prisoner by hie own nbellloua 
subordinates, and tho father went to Paris to defend him against charges 
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made by his enemies bill the son was again a pi isoner In England in 
Bplle of ihe f Uluru appeil to Cornwallis to remember his release on 
parole al 'Vorktown The younger Rochambeau finally relumed to 
France was niadi Gtnemlof Division and lost Ills life at the liattlo of 
Lclpslc iu 181 1 The fallior had died in 1807 and a grandson a young 
cavalry officer of great promise piaised by Davouat and promoted to a 
stafT position lost his log in the same engagement and was thus com 
polled to return to civil life Hi lived and died at Kochambenu and the 
stately Cli ileau is rich in relics of Ihiae three generations ol gallant 
soldiers and of many ancestors of distinction in both civil an 1 military 
life The prt sent Martinis do Rochamlxau hunself no mean w liolar In 
history and arclicol lgy has print* 1 an inteu sting little voIuiiil i f sketches 
written by tha young! r General tie ltocbambeau during tlie last years of llie 
eightcenlli century ind when he w is a pnsincr of warm England be 
tween 1803 and 1H 1 1 they are drawn fiom Ins peisonnl knowledge of the 
men and events hastily described — Dan ton Uobtspiirii Uancre Carnot 
Bnssot Montesquieu Ciisunes Biron Pichcgru among them not a few 
who hid snvid with the Fiench Army in the \mencau War of IndL 
pendence, and some of whom achieved great distinction under N ipolcon 
It is curious to flud that Cren dc Roclmnilx uu suggests that the Duke of 
Kent be Beni to command in Nova Scotia In the hope that the dissatisfied 
part) In the United Slates might find In him a possible candidate Tor 
President making the office hereditary As the elder Rochambeau had 
suggested to a lliunswick Prince the possibility of founding an Linpuo in 
America so ilia younger Kocbainbeuu believed that the English Covern 
ment had an idea that Americans still cherished a secret afiictlon for the 
house of Hanover 

The Marquis dc Rochnmbenu Los printed, too several valuable archeo 
logical works and an account of tbs Chateau de Rothambeau He calls 
attention to the curiuus rock grottoca on the hillsides around it the work 
of more than twenty centuries back for he traces them to the Celia and 
has found evidences of their handiwork, ancient dwelling places of the 
very earliest dwellers in the region, and their bunal places, loo for skele 
tons of great antiquity and other evidences of Druidical worship of the 
third century have been found there The estates were in the lamily 
Dorn the eleventh to the twelfth century, and the deeds and other mam 
meats of title have been pieserved from tbe fifteenth century, beginning 
in 1486, although members of the family are known to have takcu part in 
the Crusades, one of them under bt Louis of France foiling in battle In 
Egypt In 1201, while another In return for hts services in a campugn In 
Italy was granted as motto for hli shield the device Viera m preux y 
mmtrtr " 

From 1016 the Chilean end estate of Rochambeau gave the name borne 
by the family, and among them some were distinguished in the wars of 
the League, others In the navy, on# under Jean Bart was made Commodore 
In 1741, and another Governor of Vendfi ue was succeeded in that office 
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by Irnmn who commanded the French fircesln the Ann ncan War of 
Indt|x.nd(.nce, and later on became Marshal of France The Chateau 
itself dates fiom the twelfth or thliteentli century It was originally sur 
loundiri hy walls and flanked with towers It was rebuilt by Marshal dc 
Hochumlieaii in the stylo of his time and all that recalled the ft udal castli 
disappeared to make room f >r the srchitec tore of the pen id The towers 
were dc molishtd but so solid were the foundations that even now when 
the witcr of the Loire Is clonr the old massive stones on which they 
rested cin be seen Now the Chateau la a large main central building 
with two wings These are compiralivtly mo lent but Lhomain body iaof 
very old construction with massive walls secret passages and a hidden 
entrance to what were once the dungeon keep an I underground prisons 
In fin of the main entrance a graeelul in idem cliipol his been con 
strncud liol lowed out of the soft rock On one side a great series of stables 
ind other houses on the other the long line of very ancient caves still 
used foi farm purposes in which the nrclieolngiral zeal and intelligence 
of the present owner have unearthed many curious relics of Its successive 
occupinls from those of the stone age through Qilltcand Itoman days 
d iwn to historic periods quite within our own memory Indeod bo vast 
are these artificial caves that in one ul the largest a whole tioop of 
cavalry were quaitered dining the recent Trench military manmuvres at 
CliatcHadun horses and men nuinbenng nearly a hundred each being 
e tally accnramod tied in these roomy high airy dry well lighted and 
well ventilated natural dwellings Where once tho crenel tied w ills of 
the Chilean commanded the Loire there are now br>ad terraces 
and flights of steps and grassy tanks leading to tho tdgo of the 
liver on either slda of the Chilean fine gardens and beyond the river 
broad meadows planted with fine trees in the ityle of an English park so 
much affected in 1 ranee In the last century, while a splendid avenue of a 
nule or two leads from the house between the river on one Bide and tbe 
scries of rock caves on the oilier to the high road leading to Vendoine, 
all in admirable preservation and m striking contrast to the flat plain 
that surrounds the famous ChfUeau do Chambord snd the typical straight 
lines of small trees that are so frequent throughout Tourame, depriving 
even Its historical cb&teauxof the beauty of the simple Chateau do Rocbani 
beau The present Marquis de Itochambeau In his interesting monograph 
on the Chateau and Its vicinity, gives a series of early charters from tbe 
seventh to the thirteenth century for churches and properties now In 
eluded in its grounds and the gift of the ground itself under tbe name of 
Roohambean In UfW, the will of the first owner ol the present family In 
1509, the deed of the establishment of Its chapel in 1038, and other inter 
eating papers draUta from tbe family archives and from local and other 
pabllc depodiorier of ancient records These monographs that of the 
younger General de Rochambeau, and that of the present owner of tbe 
Chateau are In the library of tbe Historical Society of Pennsylvania, 
which already bis on ita shelves the M*mo\not tbe Coant de Roehambean, 
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(he Comm null r of (Ik Trail Ii VIIhmI Iro >ps in the Win of Amciican In 
dependence and Ihe archeological w tilings of llie present ownoi art in Ihe 
library of llu American Philosophical Sonny I am veiy sue tbit the 
present owners of tin C I a lean will hi 1J11I to know that Ihe name of 
Rochainbeau is still b irno In hon >r mil affection in (Ilia coundy Dip 
ofhei il papers of Roi hainlinu us C imiiiaiider of the French Vi my in Ihis 
connliy hive vny propeily been oblilned by the Government of tin 
United States and ari now safely dtposiLed in Wa*hi igton win it no 
doubt they will bo male aicissibli to students of Vmcncan h at >ry 
Ilia pnvite p ipers are still presi rvi 1 in IhefunilyC lialiau where lie lived 
and dhd and it would be very interesting if Ins torresp indt niL wnh those 
he left I here dining his sei vice in this co miry c mid lie m ide pulilu fui 
we should have from a inunol large txpi runre his |udgmeutau I opinions 
of the Ame inn patriots and st itesmen anil soldms with w horn hi wus In 
dnily co iimnnic itun anl wo should kn w h >w this <>1 1 Freni h n ilile 
man and sol tier w is linpresse I by the country and the people liis 
printid ilemotn aie very favor tble in every tiling be siys of the c mntiy 
and of its people but they loti in generabltts after the ftslilon of llicdaj 
No doubt tlioy give rather his general impressions as ho liansinilte 1 Hum 
by word of mouth toabteiuiy man who reilly edited tin m to suit his 
own views of how biography ought to lx written thin with any fidelity 
to the plain speech of the old aoldiGi wli >so expciiences in a long life 
must have been so wide and so varied No doubt t>o aftei tin rough 
usage of the Trench Ilevi luuon with actual imprisonment and IIil threat 
of the guillotine he looked back on Ins stay in Ament t it the head of a 
well disciplined anil well equipped fircoof old s ddiers surrounded by 
officeis who represinted the flower of the French aristocracy in lie last 
estate as a period of gieat expect it i ins in ire than roilirod by the pr » 
parity of the infant Hepublle In gloat contrast to llie violent c liangea in 
France the sad Uaya of ihe declining monarchy us violent overthrow 
the stormy days of the French Revolution its excesses, and the strong 
measures by winch Napoleon reestablished the heavy hand of military 
l>ower In Franco and over Eutope and the brilliant years of his empire 
after lla first pioclamallon When the eldi r Roebambeau died Napoleon 
was at the very senlih of bis power and when the younger Uoi homheau 
fell at Leipaic Napoleon ■ star was mil in the ascendant It would be 
most gratlfj lng to learn w helher their private correspondence and family 
and other papers are still preserved, and to have them printed it not In 
full at least at auffloiont length to glvo to the growing army of American 
historical students a belter knowledge of the Rocbambcans as they lived 
and thought and of their opinions of the men of the new Country to 
whoso Allure grealnesa they bad contributed to largely That they came 
of old hlstorio and military stock tracing its home back to Celtic days, 
and their family to ancestral Crusaders, made them all the more helpful 
for the Republic of the New World 



302 


[Not ? 


Sta'ed Meetxnj, November 2, 1^9^ 

President, Mr Fraley, in the Chair 

Correspondence was submitted as follows 
A circul ir from the Executive Committee in honor of Prof 
Guido Cora, Turin Ituly, requesting contributions for hiB 
twenty fifth anniversary 

The following societies were reported as having been placed 
on the list to receive the Society s Proceedings Societo Fran 
<;aise de Physique, Redaction de la Meluane Paris, France 
Societl Toscana di Scienze Naturali II Nuovo Cimento Pisa, 
Italy , American Academy of Medicine, Easton, Pa Amen 
can Archaeological and Asiatic Association, Nevada la , 
Iowa Masonic Library, Cedar Rapids, la Field Columbian 
Museum, Chicago, 111 , University of Wisconsin Madison, 
Wis , Historical Society of Southern California, Los Angeles, 
Cal , California Historical Society San Francisco, Cal , 
AsBoeiaeion de Ingeneiros y Arquiteotos de Mexico, Mexico, 
Observatono Meteorologico Central, Xilapa, Mexico 

Accessions to the Library were reported from the Govern 
ment Geologist, Adelaide Australia, Congrfa Internationaux, 
Motoow, Russia, Fint-ka Litteratur Sallskapet, Helsingfors, 
Finland, R Societatis Soientiarum, Upsal, Swedon , R Acad 
dmie cfes Sciences, Amsterdam, Netherlands, Mittelschweizer 
ischeGcographisch Kommerzielle Gesellsohaft, Aarau, Switzer 
land , Socidtk Fribourgeoise des Sciences Naturelles, Fribourg, 
Swit/erland K K Militar Geograph isohes Institut, Vienna, 
Austria, Centralbnreau der Internationale Erdmessung, K P 
Geodatische Institut, Berlin, Prussia , Naturforsohende Gesell 
sohaft, Emden, Prussia, Senckenbergisohe Naturforsohende 
Gesellsohaft, Frankfurt am Main, Germany , N aturhistonsohe 
Gesellsohaft, Nujnberg, Bavaria, Verein fur Vaterlandisohe 
Naturkundein Wurtemberg, Stuttgart , Mimstdre des Tra vans 
Publics, Pans, Franoe , Cobdeu Club, London, England , 
Islenzka Fornleif afjelags, Reykjavik, Agricultural Experi- 
ment Station, Burlington, Vt , Sooiety of Natural History, 
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Boston, MahS , N II Colony Historical Society, New Haven, 
Conn , Society of Natui ll Science", Buffalo, N Y , Gcologi 
oal Survey of Pennsylvania, Dr Bush rod W Tunes, Mc«sr» 
B S Lyman, MacC ilia k Company, Phil udelphu, Commissao 
Geographies e Geologies, San Paulo, Brazil 

The following decease of me inhere was innounced 

Prof J A Frouile, London Fngland, October 20, 1894, 
■et 77 

Col Garrick Mallery, Jr Washington, D C , October 23, 
1894, ot 03 

Dr William Goodell, Philadelphia, October 27 1804, et b3 

On motion the President was authorized to appoint at his 
leisure a suitable person to piepare the obituary noLice of Dr 
G nodell 

The consideration of the amendments to the Laws, post 
poned from the last meeting, cuno up as the stated business of 
the Society 

On motion, the consideration of the |>ending amendments 
was resumed 

Dr Greene moved that the further consideration of Articles 
1-3 inclusive, Chapter I, be indefinitely postponed, which 
motion was carried, ayes 16, nays 7 

Sections 6 and 7, Chapter I, were put to a vote and carried 
as follows 

SRCTinir 0 Such members as reside within thirty miles of the hall of 
the Society and sueh oilier members as desire to vole at the meetings and 
elections shall pay an admission fee of ten dollars, and annually there 
after on the flrat Friday of January a contribution of five dollars The 
payment of on« hundred doUarg at one lime by a member not in arrears, 
shall exempt him Irom all luturo annual payments 

Saciion 7 Members elect residing within thirty miles of the hall 
■hall lose (he right of membership unless they subscribe the La* sand 
pay iholr admission fee within one year after their election Any mem 
ber liable to an annual contribution who shall neglect or relute to pay 
the same for the term of two years shall be notified by tbe Treasurer In 
writing, on or before the second Friday in January after such default, 
that his rights as a mcmlier aie suspended and In out the said arrears, 
together with the contribution due on the first Friday In January after 
such notice shall not be paid to tbe Treasurer on or before the said last- 
named day, the membership of such delimiting member shall be forfeited. 
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Inn name stilckou from the roll and repnitod to the Society hy the Trias 

On motion, Section Chapter II, of the amendments was 
indefinitely postponed 

The amendments to Chapter VIII as to the Library and 
the Librarian were rofetrod to the Library Committee 

Chapter IX, Section 1, was amended and cairtcd as follows 

Si moK 8 Ttetnti/ qualified voters present at any slated or spinal 
meeting sliull bi a quotum and be ( imptlent to elect members dispose 
of pro|>erly nppn pi late money sud aw ml premiums blit no pioperty 
shall be alb nated or encumbered except by tlievttoof lime fourths of 
the qualified volt is presont and given at two successive slated meetings 
For the trails iction of the ordinary business the reception and lefercnet 
of communications on literary scientific or other subjects the members 
present shall be deemed competent to act and. In the absence of quali 
fled voters sliull f irm i quorum 

Chapter VII, Section 7, was amended and carried as fol 
lows 

Spction 7 l ho President and Senior Secretary of the Sorlety shall be 
« ojlfio the President and Clerk at their meehngs and leten of their 
number shall Ira a quotum 

It was ordered that consideration of the above amendments 
be made the stated busincas of the en«umg meeting, copies of 
the amended regulations to be sent to the members with the 
meeting notices, with notice that the same will then come up 
for final adoption 

Mr Benjamin Smith Lyman read a paper on “Some Coal 
Measure Sections near Peytons, West Virginia” 

Prof Barker presented a paper entitled “ The Atomic Maas 
of TungBton,” by Prof Jdgar F Smith and E D Deal, also 
one on “The Atomio Maas of TungBten,” by Prof Edgar F 
Smith and Mary E Pennington 

Dr Alfred 0 Stokes presented (through the Secretaries) a 
paper entitled, “Notices of Presumably Undeaonbed Infu- 
soria ” 

On motion of Dr Greene, it was 

Aetoleetf, k Committee of three be appointed to conilder the expediency 
of providing a light collation after each dated meeting of the Society, or 
at dated interval*, In the Society'* room*, and that the Committee be 
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given power to act provide 1 no oxperm. be incurred by the Society by 
euck action 

And the Society was adjourned by the President 


Stated Meelm /, November 16, U>9£ 

President, Mr Fbalky, in the Chair 

Correspondence was submitted as follows 
An invitation from the (Tescllsch'ift fur Anthropologie, 
Ethnologic und Urgeschichte, Berlin, Prussia to attend the 
twenty lifth anni vers try of its foundation, November 17, 
1894 

Letters of envoy were received from the Royal Academy of 
Sciences, Amsterdam, Netherlands , K Guologi«che Landesin 
stall und Bergakaderaic, Berlin, Prussia, U Institul > di Studi 
Supenon, binnze, Italia, Museum d llistoiro Naturelle, 
Mimstdre des Tiavaux Publics, Pins, brnnee, Agricultural 
Experiment Stations, Burlington, Vt , Amherst, Mass , Buffalo, 
N Y, Ithaca, N Y, College Park, Md , ltaleigh, N C, 
Knoxville, Tenn , Agricultural College, Miss, Manhattan, 
Kans, Brookings, S I)ak 

Letters of acknowledgment were received from the Cm 
veraetets Bibhotheket, Christiania, Norway (144), R Nor we 
gian Society of Sciences, Throndbjem (144) , K Zoologisch- 
Botanisoh Genootsohap, The Ilague, ITollaed (144), Royal 
Zoological Society (144), Royal Academy of Sciences, Amster- 
dam, Netherlands (140-142, and Trans , xvn, 8 , viu, 1) , 
Musde Toyler, Harlem, Holland (144), Maatsohappij van 
Nederlandsche Letterkunde, Leideu, Holland (144); Antbro- 
pologisohe Gesellsohaft (142, 144), K K Geologisehe Reiohs 
anstalt (144), Dr Aristides Brezms (142, 144), Prof E Suess, 
Vienna, Austria (142, 144), Verein fur Geographio u Statis- 
tic, Frankfurt am Main, Germany (140-142) , Naturwiasen- 
sohafUiohe Verein des Reg Bez Frankfurt an der Oder, Prussia 
raoo akmb paiLoe boo zmu 148 8 a raamn tut 18, 1898 
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(142, 141) Sooietl Africans dlialia, Naples, Italy (144), 
Brown University, Providence, H I (144), Oregon Agricul 
tural College, Corvallis (140, 14 j) 

Accessions to the Library were reported from the Physika 
hsoh Teohnischo Reiohsanstalt, Messrs Fnodlsndcr & Sohn, 
Berlin, Prussia Schlciische GesolUch ift fur vatcrlindische 
Cultur Bieslau, Prus&i i, Vogtlandische Alterthumsforschende 
Verein, Hohenleuben, Saxony , Naturwissensohalthohe Yeroin, 
Regensburg, Bivaua, Mirquis de lloohambeau, Yondomo, 
France, Meteorological Office, London, Fngland Dr Simuel 
A Green, Boston, Mass , Dr J C Morris, Mr Frederick 
Prune, Philadelphia, Rev Prof Frank P Manhart, Selins 
grovo, Pa , U S Department of Agriculture, Washington, 
D C , Pullman’s Palace Car Co , Chicago, 111 , Lick Observ 
atory, Mt irunilton, Prof Dr L Harp^rath, Buenos Ayres, 
S A , Agricultural Experiment Stations, Geneva, N Y , 
Charleston, W Va , Columbos, O 

A cabinet photograph of Mr W W JelTeris was presented 
by himself 

The President reported that ho had appointed Messrs 
Gieene, Bnnton and Phillips as the Committee on Collation 
after Meeting provided for in the resolution of November 2, 
1894 

Owing to the absence of a constitutional quorum, action on 
the proposed amendments to the Laws was postponed until 
the next stated meeting of the Society 
Pending nominations Nos 127.3, 1274, 1276-1308 inclusive 
and new nomination No 1804 were read 
Specimens of the Anaglyph, the latest discovery of Duoos 
Du ELauron, the French photo scientist, were shown by Mr 
Julius F bachse The subject was discussed by Dr J. Cheston 
Morns, Prof W II. Greene, Dr D G Bnnton, Dr George H. 
Horn and others 

Dr Bnuton moved that the President be authorized and 
empowered to appoint, at his leisure, a committee of five 
members to devise and report an improvement in the Laws 
respecting the election of members 



(The President subsequently appointed Messrs. Bunton, 
Prime, Morehonse, Greene and Cattell) 

Dr. Morris moved to refer the resolution to Council with 
directions to report upon the same at the next meeting of the 
Society. 

Dr. Moms’ motion, being put to a vote, was lost. 

The original motion then being put, was carried. 

And the Society was adjourned by the President 


Stated Meeting , Decmiber 7, 189/ f . 

President, Mr. Fkaley, in the Chair. 

Corresondenoe was submitted as follows: 

Letters of envoy were received from the Institut Egyption, 
Cairo ; Australasian Association for Advancement of Science, 
Adelaide; Royal Society of New South Wales, Sydney, Aus- 
tralia; Verein fur Sohlw-ische lusektenkunde, SchTesische 
Gesellsebaft fiir Vatorlandisobe Cultur, Breslau, Prussia ; 
Vogtlandische Ahertliumsforschende Verein, Uoheuleuben, 
Saxony ; M de Nadnillao, Paris, France ; Royal Observatory, 
Greenwich. England ; Zoological and Statistical Societies, 
London, England; Dr. Isaac Roberts, Starfleld, Crowbor- 
ough, Sussex, England ; Bureau of Statistics of Labor, Bos- 
ton, Mass.; American Academy of Medicine, Easton, Pa., 
Prof. J. P. Lesley, Philadelphia ; Committee on Finance, U. S. 
Senate, U. S. Coast and Geodetic Survey, Washington D C. ; 
Agricultural Experiment Stations, Lake City, Fla , New 
Orleans, La., College Station, Tex., Foit Colima, Colo., St. 
Anthony Park, Minn., Tucson, Anz. ; Kansas Academy of 
Science, Topeka; Direcoion General de Ehtadistioa, Mexico, 
Mexico. 

Accessions to the Library were reported from the Austra- 
lasian Association for the Advancement of Soienoe, Adelaide; 
Government Museum, Madras, India; K. P. Akademie der 
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Wissonhchxftcn Berlin Prubsia Nassaui«icho Vcrein fui Natur 
kunle Wiesbaden Prussia Bibliotecu N C di t iren/e 
Italu Mirquis de Nadaillac M Leva«beur Pans liance 
Meteorolo n ical Office London Lngland Dr Isaac Roberts 
Starfleld Crnvborough Susaex Rnglanl Royal Observat jry 
Capo of Goo 1 n jpc Africa II G Peaison Memorial Com 
miLtee New York American Academy of Melicino Raton 
Pa Mi s Rli^abetli II irvey M orison Philalelplna Commit 
tee on Tin nice Wa-hiugton D C Public Library Cincinnati 

0 Du cc tor of the I it Id Columbian M lseum Chicago 111 
Di reccion General de Fstilistica Mexico Mi \ioo Agricultunl 

1 xpenment Stitions New Haven Conn, Byran Tex, 
Auburn Ala 

Mr Charles A Rutter presented to the Cabinet through 
Dr J C Morris photographs of the Mexican Sacrificial Stone 
and Mexiein Calendar Stone 

Dr Charles S Dolley read an obituary notice of the late 
J jhn M Mai«ch 

The following deaths were announce! 

Rev James McCosh (Princeton, N J) N ivcmbor lb 1894, 
act 83 

non Robert C Wmthrop (Boston Mass ), November 16, 
1894 rot 85 

The following amendments to the Laws laid over from the 
last meeting were considered and be ug put to a vote were 
carried unanimously, a constitutional quorum being present 
and voting 

Section! 9 and 10 Chapter I were p it to a vote and earned as fillows 
Sbctioh 9 Such members as reside within thirty miles of the hall ot 
the Society and such other members as desire to vote at the meetings and 
elections shall pay an admission fee of ten dollars an 1 nnnutlly there 
after on the Drat Frl lay of January a contribution of five dollars The 
payment of one hundred dollar i at one time by a member not In arrears 
shall exempt him fnim all future annual payments 

Sbotiok 10 Members elect residing within thirty miles of the hall 
shall lose the right of membership unloss they snbscribe the Laws and 
pay their admission fee within one year sfter their election Any mem 
her liable to an annual contribution who shall neglect or refuse to pay 
the same for the term of two years shall bo notified by the Treasurer in 
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■writing, on or brforn the second Friday In January after such default, 
that Ills rights ns a mcmlier are suspended , and. In caso the mild arrears, 
together with the contribution duo on llio first Friday In Januiry after 
such notice, shall not lie paid lo the Treasurer on or liefore the said last- 
named day, the membership of such defaulting member shall bo forleltod. 
his name stricken from the roll, and reported to the Society by the Treas- 
urer,” 

Chapter IX, Section 8, was amended and carried ns follows 
“Suction 3 'I irenti/ qualified voters present at any stated or special 

meeting shall be a quorum, and be competent to elect members, disposo 
of properly, appropriate money, And award pi emlums , hut no property 
shall bj alienated or encumbered, except by the vote of three fourths of 
the qualified voters present, and given at two successive slated meetings 
For tho transaction of the ordinary business, the reception and reference 
of communications on literary, scientific or other subjects the members 
present shall lie deemed competent to act, anJ, In the absence of quali- 
fied voters, shall form a quorum “ 

Chapter Vfl, Section 7, was auiondod and carried as follows 
“ Suction 7 The President and Senior Secretary of tho Society shall he. 
M officio, the President and Clerk at their meetings, and acorn of their 
nuinbar shall be a quorum ” 

Oil motion the Committee was dtachargod 
The following rejiort won presented from the Committee 
appointed November 16, 1894, to report a new method of 
electing members: 

The Committee appointed by resolution of the Snolety dated Xovcmbi r 
10, to report desirable alterations In the Dy Liws touching the election of 
members, recommend as follows ■ 

Tlmt Sections 3, 8 and 4 of Chapter I of tho Laws or the Society bo 
repealed, and that In tbelr place the following laws be substituted . 

"9. A Standing Commlltee on Resident Membership shall be elected 
by the Society, on the third Friday lo January, to oonslst of six mem- 
bers, the term of office of two of whom shall expire each year, and none 
of whom shall be eligible for Immediate reelociloo , the function of which 
Committee shall be to examine carefully ibe claims of each candidate 
offered for membership and to which Committee all nominations formem- 
bcrehlp shall be sent, signed by at least three members of the Society, 
none of whom shall be members of tbe Committee on Nominations 
“ 8 That at the meeting of the Society previous to that asslgmd for the 
election of memben, the Committee on Nominations shall report to the 
Society on all nominations whlob were received by It previous to Its last 
meeting, reporting which candidates received an affirmative vote of at 
least four out of the six members of the Committee, and which candidate* 
received leu than that number ; and this report shall be primed and aont, 
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under Beal to each resident member of the Society at least one week before 
the evening of the election prividcd however Hat said Committee 
before reporting to the Society the names of any candidates who have 
received less than four affirmative voles shall notify the proposals of 
such candidates in order thu their names miybe withdiuwn if their 
proposers so desire 

4 N > inn illona for non res! lent membership shall be signed by at 
least tlnee members of the S rdety wh ) are not of Council and sent in to 
the Uoard of Offlceis and C mntil who shall recommend f >r demon such 
as they deem detunble and the election of such shall be in the same man 
tier and at the same tlruL as above spec ifkd for resident members 

Vnd to add lo been n 0 of C hap ter I ibese words 
Aud anj cindidate shill be deemed duly chosen win shall have 
received in his favor a majority of the votes cast 

D G Brinton Chairman 
Frrdrrtck Primr 
Gfohoe R Morehouse 
W C C ATTEI li 
William II Qrelne 

The same was ordered to be made the special order of busi- 
ness for the next meeting notice thereof to be sent to the mem 
be in 

The Committee on Dr Cods s Paper reported favorably on 
its publication aud was discharged 

1 lie Committee on Collation reported, and was indefinitely 
continued 

Pending nominations Noa 1278, 1274, 1270-1303 (inclu 
sive) were read, new nomination 1304 was read, and the 
Society was adjourned by the President 


Stated Meeting , December SI, 189 4 

President, Mr Fhaliy, in the Chair 

Correspondence was submitted as follows 
A oircular letter was reoeived from the B Aooademia dl 
Science Lettere ad Arti, Modena, Italy, announcing the prises 
which have been awarded during 1898-94. Also one from 
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the same Society announcing the death of its Secretary, Cuv 
Aw Pietro Bortolotti 

letters of acknowledgment were received from the .Royal 
Society of Northern Antiquities Copenhagen Den mirk (144) , 
Colonial Museum, Haarlem Holland (144) 1 nesehOenootschap, 
Leeuwanlon, Netherlands (144), Drs Friedrich S Krauss 
(142,144) lncliioh Muller, Vienni Austria (142 144 14)) 
Naturforschende Gesellhehaft des Ostcrlmdes, Altenbirg Ger 
many (142 144) Naturforsehende Gcsellsehaft Bamberg, 

Bavaria (142, 144) K Bibliothek (144) Redaction der 
Naturunsienscha/'tliche W xlmnsrh ij t Berlin, Prussia (142, 
144), Naturwissensehaftlielie Verein Bremen Germany 
(14 >) K Leopold) na Carolina Academic der Deutselion N uur 
forseher, Halle a S, Prussia (144) Dr ITcuri de Siussure, 
Geneva, Switzerland (144), B Ao*ileinia del L ncu R 
Comitato Geologieo d Italia, Rome, Italy (L44), Sieiete 
Linntenne, Bordeaux, Franee (144) Faculty des SeienceH, 
Marseilles, h ranee (145) Bureau des Lingitudca (142) K» dao 
lion Cosmos (145), Mr A Des Cloi/eaux (1*4), Prita A 
Daubreo (144), R Mascart (14o) Marquis do Nad nllao Pans, 
France (143), Mr Samuel Timmins Arley, Coventry, Eng 
(145), University Library, Cambridge, Eng (146) Royal 
Society, British Association, Zoological Society, R Meteoio 
logical Sooiety, R Institution of Great Britain R A«tronomi 
oal Society R Statistical Society, LinDean Sooioty, VieDna 
Institute, Mr Archibald Geikie, London, Eng (145), Dr 
Isaac Roberta, Starfleld, Crowborough, Sussex, Eng (145), 
Royal Society of Edinburgh, Prof James Geikie, Edinburgh, 
Scotland (14:>), Lord Kelvin, Glasgow, Scotland (145) , Royal 
Dublin Society, Dublin, Ireland (14:>) , Nova Scotian Institute 
of Soienoe, Halifax (138) American Antiquarian Sooiety, 
Worce-vter, Maas (L4o), Brown University, Providence, R 1 
(U4), Society Natural Sciences, Buffalo, N Y (144), Geo 
logical Sooiety of America, Rochester, N Y (185, 140), 
Messrs Robert P Field, William W Jefferis, Philadelphia 
(145), Mr E T lm Thorn, Georgetown, British Guiana (142, 
144) 
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Accessions to the Library were reported from tho R 
Ministcro della Tnstruzione Publics, Padova, Ttalu, R Ac 
cademia di Scien/e, Lottere ed Arti, Modena, Ttaly , Socictl 
Role, Naples, Italy , It Ltituto Veneto di Scienze Lcttcrc ed 
Arti Venice, Italy, Marquis de Nadaillnc, Pai s, France, 
Yorkshire Geological and Polytechmo Society, Halifax, Eng , 
Victoria Institute, London, Eng , RadolifFe Observatory, 
Oxford Eng , John Hopkins University, Baltimore, Md 
Buieau of Ethnology, United States Geological Survey of the 
Rocky Mountain Region, Washington, D 0 , Secretana di 
Fomento Mexico, Mexico 

The following death was announced 
Prof Paul Albrecht, Hamburg, Germany 
Mr Rosengarten read a paper entitled “Tho Chateau de 
Rochambeau " 

Publication Committee reported that it had ordered the 
publication of Dr Cope's paper for the Transactions 

Pending nominations Nos 1278, 1274, 1276-1308 (inclu 
sive) and new nomination No 1804 were read 

Owing to the absence of the quorum required by the Laws 
of the Society, the report of the Finance Committee wan not 
acted upon, the appropriations were not parsed, and candidates 
for membership were not balloted for 

And the Society was adjourned by the President 
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Jans Edmund J 
Jinn CLAUDIO 
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Fob y 21 18(0 
Jan y 17 1B8J 

Doc 17 1886 London K glan 1 
Oct 1 1H7 i New 1 rk N Y 
Jan y 1C 1885 Easton Pa. 

April “>0 1877 Philadeli Ills. 

Tan y 15 1858 A spin Roly 
Jr y 1 1883 FUladelihia 

Oct to i*3 Baltimore Mrt 
Jl y IB 1867 H boke N T 
Doc 17 1886 Vienna Austria 
Sept to 1878 Readlig Pa 
l)ea 17 1 888 Vienna Au trio. 

Jan y ir 1863 Osfbrd England 
May 15 18 1 Washington D G 
Feb y IB 1896 U 8 N it) 

April 15 1881 Oxford Ei gland 


1ST 

May fl 1888 Paris Franco 

Ja i y 18 18 8 Wail 1 gto DC 
April 19 1887 New Have C n 

July I# 1872 No r iork N 1 
Feb y IB 1866 SC Petersburg Kuwla 
April Jl 18 B Stookh lm b rede 
Oot 18 18 2 Fblladelpl U 

Deo 17 1886 

Oct 16 1885 Clinton N \ 


o 

Feb y 17 1888 Philadelphia 
Jany 17 1878 Ithaca N 1 
May 15 1891 Paris Francs 
Feb y M 1887 New York N Y 
Jany 18 1885 Baltimore Md 


Sept 20 1878 Providence R I 
Jan y 18 1867 Philadelphia 
Jan y 20 1864 London S gland 
Jany IB 1888 Philadelphia 
Jany 16 1686 

Oct 16 1886 Paris Francs 
Jany 16 1885 Philadelphia 
April IS 1861 

April 15,183* CnnberUnd Md 
Feb 17 1898 Harrisburg Pa 
Jen 7 15 1875 Boston, Maos 
May 8 1878 Philadelphia. 
Jany 17 1873 
May 21 1886 Mexico 
May 21 1866 Philadelphia 
July 17 1868 
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Sane 
?cffkh Edward 
r'lrrKu William 
Pc a a Joel Maria Da lire 
Phillips IIbnry Jh 
Platt Fhameliw 
Plat ah aw Julius 
Pomialowsxy Johm 

POBTEB THOMAS GONBAD 

Potts William Johm 
PCBTOATE J P 
POWELL J W 

Pei e J Skbopant 
Prime Fbidphioe Jb 
PULXSKT FkAMOBJ 
PUMPBLLY OATHAtL 


D lie qf fleet Urn 
Feb y 19 1886 
J ly 15 1870 
Apr I IS 1828 
Feby 2 1877 
July 17 1872 

1 OO 17 1WX 

oct ie lass 


Present Aldrtm. 

Purls 

Phll&detpl In 
ritb n rort gal 
Philadelphia 

telpxlg derma y 
St Pet nb rg R bhIb 


Oct Z1 1884 Easton la 

Oot 16 1856 Cainde N J 

May 21 1886 Otnbrldge England 

Oot 18 1880 Washington D C 


Jany I 1869 Shore ham Fnglanl 
Oct 18 1867 I h Udolphla 


May 1 1S8T Bi la Pest! n gary 
April 17 1874 Newport E I 


Rawsow RaWbow W 
Raylr OH I OHO 
Ratmond Row tter W 
Ratmo ns Wi lam F 
Road Johm Mr kdith 
Rekd HrwaT 
Rcmbbm Iba 
Rkkabd A 
Rbmahd CHABian 
Raw ivn a K. 

E *U eaux P 
KEotiie alsebt 
ElOHAainoH Ban Wabd 
R njtY Chai LB) V 
Bosun Isaac 


IR 

April 18 1873 
Jany 18 1878 
Oot 15 1869 
Oct 16 1874 
May 21 18V 
A|rtl 16 187 
April 19 1887 
J ly 19 1867 
May 21 1886 
J lly 18 1879 
O t 21 1881 
Jany 20 1854 
Joly 18 1879 
Feb y 2 1*77 
Dec 17 1888 
April 17 18U 
April 21 187f 
Oct 20 18J8 


Phil a lolpbla 
Warre i la 
Oxford E glail 

L ado 

ltuer Engl d 
N w York N 1 
Detroit Mlcb 

PI llalelfhla 
Baltimore Md 
Brawls Belgium. 

Mos« w Russia 

La uanne S riUoria id 

Berlin Prussia 

Paris France 

Lon Ion Engla d 

Washington D G 

Start Id ( rowborough Boa 


Rohtws Jambs W 
Boo aaa Faibmam 
EDO KBS, ROB BBT W 
RAHBIO FLO 


Roomy di Ltos 
Row Gioyammi Battuta 

RcoatoAsncM Joseph a 

ROTHEEMBL PETER F 

Rdth b oc* Joseph T 

Bnaiunuu W 8 W 
Rotiuetxb CablL 
Rtdes Johm A 


April 21 18.V r hiladalphla 
Jaiy 16 18o Newport R I 
FLby 21 1*0 MaUson N J 
April IS 1862 Los Angeles Cal 
Oot 16 IS* Vienna Austria 
April 18 1880 New York N Y 
July 21 1883 Paris France 
April 18 1873 Rome Italy 
Oot 16 18PI Philadelphia. 

Jany 17 1873 Llnfleld Pa 
April 20 1877 Philadelphia 
Oct 1J 1849 

Jany U 1*99 Basel BwttnriA) 4. 
Deo 17 1886 Philadelphia. 


Saohhb Julio* F 
Bastlcm Samuel Philip 
802001 OHiai.a B 


Feby 16 194 Philadelphia 
Oot 16 1874 

Feby 17 1888 Paris Frmnoe 
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BAKOBFROrn Fbidolth 
Bahoutt Charles 8r aoob 


Bohom Carl 
BcLATMB Funut I UTLXT 
Boon IWBA 
Boon W B 

Bouddeb, Bamuml Hubbard 
Bulks Carl 
Sellers ColfkaB 
Seller* Wiluam 
Bei wth Al FHKD H C 
Belyi dr Lonoohamfi 


Sharp Bkmjaxtn 
Bharfiib Philip Pares 
Bharpi n, Brcrant P archill 
BHKRWOOD A HD HEW 
Shields Charles W 
SUu curt 
Bmith KdoahF 
Smith ooldwin 
Bmith Sixth em 
Bmvth AlbkbtH 
Bmowdrm a Loudoh 
Bmydbb If oh rob B 
Spa holer Hehry W 
Spoffobd A R. 

Stallo Jobs B 
SteehrtkUP J J 8 
BTHTMHB WAIT1R LlCOHTB 
Btkvehroh Johh Jam a 
Btorer George O 
Btroho Wiluam 
Stuart 0 mo rob 
Sturm William 
Sum Kdwajuj 
Btlr K W 
Sylvextrb J J 
BxoMSAiHr Jorxj 


Dolt V gtcrtim PraaU AMrru. 

April 20 18/6 Wilrtrburg Bavaria 
April 21 1882 Brookline Mar* 

A[ril 18 1878 Genera Switzerland 
Pel y 17 1MU Phils lolpllm 
April 17 1 883 WrrI Ington 1) C 
Sept 20 1878 

Airtl 18 1878 Lo Ion Figlsnl 
Oct 18 1880 PI 11m lelphls 
Deo 17 1888 Prl coto N J 
BQpt 20 1878 (smbrllge Man 
April 18 1878 Phil a lei] 1 Is 
Jlly 1J 1872, 

Airtl lo 1884 

Oct 16 1871 Ho tresl Canada 
April 16 1878 I tfige Belgium 
Oct If 188. Rome Utlj 
Jlly 21 188 R&migate F giant 
May 21 1880 Fhlladel|hla 
Oct 2L 1881 West Charter Pa 
April 21 188 Borto Haas. 

O l 16 1875 Maui field Pa 
P b y 2 1877 rrincatoi N J 
April lo 1804 Mraatiirp Qernan.]/ (*) 
Oct 21 1887 Philadelphia 
Jan j 20 1888 

Oat 1 187 New York N Y 

May 20 1887 PI lladelpl la 
Oft 17 1873 
Jin y 18 1884 
May IS 181)1 

Jan y 17 18-8 Washington D C 
Oct 21 1881 Cl Doll natl O 
Jaiy 17 1863 Copenhagen Denmark 
Jan y 18 1884 Troy N Y 
April 20 1877 New York N Y 
Deo 20 1886 London England 
Jan y 10 1866 Waablngto i D 0 
Feby 3 1877 Philadelphia 
May 18 1801 Or ford England 

May 21 1886 Vienna Auatrta 

July 18 1884 PI lladelphla 
July » 1877 Oxford England 

May 21 1886 Vienna Austria 


Tatham Wiluam P 
Taylor, William B 
Temp La Richard carhao 
Thqmai Allah 0 
TMoxnoH Hxana B 
Thqjctror Hmmmt 

Thomboh Faahx I 

TaoxaoH Wiluam (eee Lou 
Kmlvde) 

Thomioh Wiluam 


Oot is : 
May 21 l 

Jan J 18 1 

Juy 18 1 
April 18 l 
April 21 1 
April 17 1 


Philadelphia 
Waahlngton D C 
Upper Bormah India 
HaTerftml Pa. 
loOrrtlla Pa 
London England 
Bwampeoott Mart 
Philadelphia 



Philadelphia. 
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rLLOHMAN Bin JAM N C 
TTldhmaN Richard A 
riUJKMAS WILLIAM M 

Tihminb Samuel 
Tofik au> Pail 
Toftan Robert Noxon 
1 0WN8FND JtWEPH B 
Trumbull Henry Clay 
nOHFRKAE (>l STAY 
liBsrrani Theodore 
Tottli David K 
Tyler Lyon a 
TtrirvxR Peter 
Tyson James 


Dale qJBectim 
April ID UM 
July Jl. 1871 
April 18 1817 
Jany 21 1870 
Feb 21 1890 
Deo 17 1880 
Feb j 19 188b 
Ja y 17 1888 
July IS 1881 
O t 'V 1882 
Do 19 1BJ0 
Get 18 1889 
Oct IN 1881 
April lo 18M 
Huy 20 1887 


Assail Addins 
Geneva Bwltscrlanl 
Philadelphia 


Arley i cat Coventry Fng 
PatIa France 
C Ainbr d|,o Mass 
Philadelphia 

VJenni Austria 
( cneve Switzerland 
Fblladolpl In 
Wllllamsb irg Va 
I-eobo AustriA 
Philadelphia 


Unwin William C 


A ABE RlOHAAD 
Vera da Sen eflt M 
VlRCHOV RUDOIFH 

Ioot Carl 
IonMiltxel Hugo 
Voae Groroe Leonard 
VOBBOK LOO IB 


V 

Jaq y IS 1884 PblladelpblA 

OoL 18 1886 University of Virgin!* Vr 

Oct 17 1882 n rll Hr win 

Oct 16 1880 Geieva R vltlorland 

Deo 17 1898 R Iosivat Hn fcary 

Oct 21 1870 Boeto Maw 

Deo 19 1800 PI llAdelpl U 


Wagner Samuel 
Waht Wiluam ll 
Wallace, Ai ruin R 
Ward Lester P 
Weil Edward Hehby 
Wbisbach Albtn 
Wharton Joseph 
White Andrew D 
white Israel C 
Whitney Josuh Dwight 
Wilder Burt Greek 
Williams, Taloott 
wills Hemet 
Wilson Edmond B 
Wilson Janes Cornelius 
Wilson Joseph M 
Wilson Wii uam Powei l 
Wineoe Justin 

WUEMAN HENETD 
WlSTAE IEAAO J 

Wistee Owen Jones 
Wood Richard 
Woodward Henry 
Wootten J E 

WoRMLEY THEODOEEG 


July 18 1888 Philadelphia. 

Ja ny 18 1871 

April 18 1878 PArkston Dorset England 
May 17 1889 Wsshl (ton D C 
Jany 18 188. Philadelphia. 

Jan y 18 1886 Freiburg Saxony 
April 18 18S9 PhUadelphlA 
April 18 1889 Ithaca N Y 
Jan y 18 1878, Morgantown W Va. 

Jan J 10 1818, C*mbrldj,o Maw 
May 8 1878 Ithaca, N Y 
Kay 18 1858 Philadelphia. 

Feby 21 189a 

Feb y 17 1888 Bryn ltowr Pa 
Jan y 18 1886 Philadelphia 
Jany 18 1874 
May 20 1887 

May 19 ia»3 Cambridge, Mass. 

Kay SO 1887 Philadelphia 
Kay 10 1893 
April 20 use 
April 18 1879 

July 17 1874 London England 
Jaay 18 1874 Reading Pa 
Jany 18 1878 Philadelphia 
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Home Dali of Bedim Promt Addru * 

1083 lhontl Cqab es Btiwaet Jui y 2V 1881 Philadelphia 

3001 Wrcsorr A B Feby 19 1886 Beattie Wub 


T 

10U \ ABU ALL Fllib Apr 10 1880 FblUdelpI la 

1750 Yocruo CilablM AUOD 1 TP 1 April 17 1874 Prill CO too S J 





